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X HE  very  ample  introduction  prefixed  to  the  follow- 
ing collection  of  Mathematical  Tables,  has  superseded 
the  necessity  of  using  many  words  here  by  way  of  pre- 
fece,  and  has  left  me  httle  more  to  mention  than  the  ne- 
cessity and  occasion  of  this  work,  with  some  account  of 
the  contents  and  mode  of  execution. 

The  undertaking  was  occasioned  by  the  great  incor- 
rectness of  all  the  editions  of  Sherwin’s  or  Gardiner’s 
tables,  and  more  especially  of  the  bad  arrangement  in  the 
fifth  or  last  edition.  Finding,  as  well  from  the  report 
of  others,  as  from  my  own  experience,  that  those  edi- 
tions (to  say  nothing  of  the  very  improper  alteration 
in  the  form  of  the  table  of  sines,  tangents,  and  se- 
cants in  the  last  of  them)  were  so  very  incorrectly 
printed,  the  errors  being  multiplied  beyond  all  tolera- 
ble bounds,  and  no  dependence  to  be  placed  on  them 
for  any  thing  of  real  practice,  I was  led  to  undertake 
the  painful  office  of  preparing  a correct  edition  of 
another  similar  work.  And  I was  lucky  enough  to 
meet  w ith  a bookseller  of  sufficient  spirit  to  be  at  the 
great  expense  of  printing  the  book,  as  well  as  to  al- 
low me  what  I demanded  for  my  trouble  in  prepar- 
ing it ; which  demand,  however,  was  nothing  ade- 
quate to  the  great  labour  attending  it,  as  I was  well 
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aware  that  the  profits  of  the  book  would  not  enable 
him  fijfily  to  reward  my  pains. 

I have  in  the  first  place,  therefore,  used  all  the 
means  in  my  power  to  render  the  work  correct.  I be- 
gan by  collating  the  third  or  best  edition  of  Sherwin’s 
tables,  with  some  others  of  the  most  perfect  works  <)f 
the  same  kind,  as  Briggs’s,  Vlacq's,  Gardiner’s  qiiarto 
book,  &c. ; by  which  means  I detected  many  errors 
in  each  of  them,  which  had  not  t before  been  disco- 
vered; and  of  these,  between  twenty  and  thirty  were 
in  the  two  editions  of  Gardiner’s  quarto  work,  printed 
- at  London  in  1742,  and  at  Avignon  in  1770;  the 
errata  of.  which  two  books  are  here  printed  at  the  end 
of  the  < tables  in  this  work. , But,  besides  detecting 
many  unknown  errors  in  my  copy  of  the  said  third  edi- 
tion of  Sherwin,  wJiich  was  no  more  than  w'hat  I ex- 
pected, 1 discovered,;  with  no.  small  surprise,'  that  the 
last  figures  in  .the  table.  oL logarithms  were  not  uni- 
formly true  to  the  nearest  unit,  except  in  a very  few 
pages  at  the  beginning' and  aid  of  the  table;  al- 
though Mr.  Gardiner,  the. editor  of  that  edition,  had 
made  the  table  correct  in  that  respect  in  his  own 
quarto  work  before  mentioned,  ■w^hich  was  also  printed 
in  the  same  year  1742,  with  the  said  third  edition  of 
Shervnn ! The  errors  from  tliis  cause,  in  that  third  edi- 
tion, amounted  to  several  thousands';  and  they  have 
continued  to  run  through  all  the  editbns  of  Sherwin 
ever  since  that  time ! But  I have  here  corrected  them. 
Nor  have  I employed  less  attention  in  correcting  the 
press,  than  in  previously  correcting  the  copy ; every 
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■ proof  having  been  several  times  read  over,  and  com- 
pared with  the  best  of  the  books  hitherto  printed,  by 
4 several  persons  attending  to  the  reading  of  every 
proof-sheet. 

But  in  ^ving  this  edition  to  the  world,  I was  not 
satisfied  with  barely  making  it  correct,  1 was  aware 
that 'the  materials  themselves  might  be  much  im- 
proved; and  I have  accordingly  enlarged,  or  other- 
wise greatly  amended  them,  in  various  respects. 
_ Among  the  improvements  of  the  old  materials  may 
- be  reckoned  the  following : — namely,  in  the  large  ta- 
,ble  of  logarithms,  the  proportional  parts,  near  the 
beginning,  are  more  conveniently  arranged,  being  now 
all  placed  in  the  same  opening  of  the  book  where  tlieir 
corresponding  differences  occur;  the  logarithms  to  six- 
ty-one figures  are  brought  to  . their  proper  place  in  the 
tbook,  and  more  conveniently  disposed  all  in  one  page; 
the  large  table  of  sines,  tangents,  and  secants,  is  more 
' commodiously  arranged,  and  rendered  more  distinct 
and  convenient  for  use;  the  natural  sines,  .tangents, 
-secants,  and  versed  sines,  being  all  separated  from 
the  others,  and  placed  all  together  on  the  left-hand 
pages,  and  the  logarithmic  ones  facing  them  on  the 
right-hand  pages;  the  common  differences,  in  both, 
set  between  the  two  columns  to  which  each  of*  them 
-answers;  and  the  versed  sines  here  introduced  into 
their  proper  place  in  the  same  pages  with  the  sines, 
tangents,  and  secants.  Besides  these,  there  are  some 
other  alterations  in  the  new  tables  here  given,  and  the 
reader  will  find  a munber  of  very  important  improve- 
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ments  in  the  description  and  use  of  the  M'hole ; espe- 
cially in  the  arithmetic  of  logarithms,  and  in  the  resolu- 
tion of  plane  and  spherical  triangles,  according  to  the 
present  impro\  ed  methods  of  calculation  used  by  the 
Astronomer  Royal,  and  other  persons  the  most  ex- 
perienced in  these  matters. 

'llae  improvements  in  the  tables,  by  the  introduc- 
tion of  new  matter,  are  both  great  and  numerous. 
The  tables  numbered  2,  3,  and  4,  are  here  added,  be- 
ing an  entire  new  set,  with  tlieir  differences,  for  finding 
numbers  and  logarithms  to  twenty  places.  The  co- 
lumns of  common  differences,  in  the  pages  of  natural 
sines,  &c.,  are  now  first  introduced:  As  are  also  the 
tables  of  hyperbolic  and  logistic  logarithms ; the  loga- 
rithmic sines  and  tangents  for  every  second,  in  tlie 
first  two  degrees  of  the  quadrant ; together  with  a 
table  of  the  length  of  arcs,  a table  to  change  com- 
mon and  hyperbolic  logarithms  from  the  one  to  the 
other,  &c.  — the  uses  and  exemphfications  of  the 
Avhole  being  very  amply  detailed. 

But  the  greatest  alteration  of  all  is  the  very  exten- 
sive and  new  introduction  here  gi\en,  instead  of  tlie 
former  inade<|uate  and  heterogeneous  one,  consisting 
of  about  180  pages  of  new  matter,  on  a methodical 
plan,  containing  the  historical  account  and  description 
of  all  trigonometrical  writings,  and  the  tables  relating 
to  that  subject,  both  natural  and  logarithmic ; besides 
the  complete  use  of  the  tables  in  this  work.  Inven- 
tions are  here  ascribed  to  the  proper  authors,  and 
their  methods  and  impro^•cments  described  and  com- 
pared. 
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pared,  .lids  historical  description  will  evidently  ap- 
pear to  be  the  result  of  immense  labour  and  reading. 
An^,  indeed,  I have  painfully  gone  over  all  the  books 
which  are  here  so  minutely  described  ; and  that  de- 
scription with  a detail  in  some  degree  adequate  to 
their  great  merits;  especially  the  works  of  Napier, 
Briggs,  Kepler,  &c. ; which  was  the  more  necessary, 
as  the  writings  and  methods  of  those  great  masters 
had  not  been  anywhere  properly  described  and  dis- 
criminated, altliough  they  are  in  themsehes  highly 
curious  and  important. 

These  readings  and  commentaries  have  been  car- 
ried on  to  an  extent  far  beyond  what  w'as  at  first  in- 
tended. But  the  tables  having  been  in  the  press  for 
the  space  of  seven  or  eight  years,  I had  thereby  an 
opportunity  of  collecting  and  examining  a still  greater 
number  of  books;  so  that  I was  gradually  led  on,  and 
my  views  and  plans  rendered  still  more  extensive  and 
complete.  This  delay,  therefore,  though  in  many  re- 
spects it  proved  very  inconvenient  and  disagreeable, 
has  at  length  been  the  occasion  of  rendering  these 
commentaries  more  perfect  and  satisfactory. 

Besides  what  immediately  relates  to  trigonometrical 
subjects,  tlie  reatler  will  here  find  many  other  cu- 
rious and  uncommon  articles,  relating  to  their  .several 
authors  and  their  disco^  eries,  which  have  occurred  in 
the  course  of  my  reading,  and  which  appeared  of  too 
much  consequence  to  be  passed  over  unnoticed,  in  the 
analysis  of  their  several  compositions.  Among  these 
is  the  discovery  of  the  first  author  of  the  binomial 
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theorem,  and  the  differential  method,  which  are  due 
to  Mr.  Henry  Briggs,  whose  writings  are  replete  with 
ingenious  and  original  matter,  and  are  well  deserving 
to  be  more  generally  known  and  studied  than  they 
have  been  for  some  time  past. 

This  long  course  of  examination  and  description, 
however,  having  been  carried  on  for  so  many  years,  at 
different  intervals,  and  interrupted  by  .various  avoca* 
tions,  and  by  business  of  different  kinds,  it  will  be  no 
wonder  if  this  circumstance  may  have  occasioned 
some  inequalities  in  the  style  and  composition  of  this 
history ; and  for  which,  therefore,  should  any  such 
appear,  it  is  hoped  the  occasion  will  plead  an  apology. 


*•*  In  the  Urge  table  of  common  logarithm!,  when  the  first  of  the  last 
four  figures  in  any  logarithm  changes  from  a 9 to  a 0,  in  a line,  in  which 
case  the  first  three  or  constant  figures  are  prefixed  to  the  next  following  line, . 
instead  of  these  three,  it  often  nappens  that  young  begiiuiert  by  imstahe 
take  out  the  three  constant  figures  next  above  the  said  line.  To  guard 
against  this  error,  the  figures  in  this  edition  are  so  contrived,  that  where 
the  said  change  happens,  a bar  is  placed  over  the  cipher,  thus  o>  in 
order  to  catch  the  eye,  and  remind  the  learner  that  the  change  there  takes 

place. In  this  edition,  too,  the  black  rules  formerly  drawn  across  the 

pages,  at  the  intervals  of  every  five,  or  six,  or  ten  lines,  have  been  taken 

out,  leaving  thin  white  spaces  across  the  pages  instead  of  them. These  . 

Improvements,  besides  that  of  new  and  better  formed  figures  here  now  in- 
troduced, and  other  attentions,  contribute  to  render  this  edition  of  the 
tables  more  convenient  and  correct  than  either  of  the  former  ones. 

C.H. 

Dec.  1800.  - 
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I.  OF  TRIGONOMETRICAL  TABLES,  &t. 


ISFeCESSITY,  the  fruitful  mother  of  mcft  ufeful  inventions, 
gave  birth  to  the  various  numeral  tables  which  compofethc  following 
work.  AUrrononiy  has  been  cultivated  from  the  carlieft  ages.  The 
progrefs  of  that  fcicnce,  requiring  numerous  arithmetical  computa- 
tions of  the  Tides  and  angles  of  triangles,  both  plane  and  fpherical, 
gave  rife  to  trigonometry  ; forthofefrequentcalculations  fuggcHed  the 
necelTity  of  performing  them  by  the  property  of  fimilar  triangles  } and 
for  the  ready  application  of  this  property,  it  was  ncceflary  that  certain 
lines  deferibed  in  and  about  circles,  to  a determinate  radius,  flioiild  be 
computed,  and  difpofed  in  tables.  Navigation,  and  the  continuafy 
improving  accuracy  of  aflronomy,  have  alfo  occafioned  a.s  perpetual 
an  increafe  in  the  accuracy  and  extent  of  thofe  tables.  And  this  it  is 
evident  mud  ever  be  the  cafe,  the  improvement  of  trigonometry 
uniformly  following  the  improvement  of  thofe  other  ufeful  fcieiices, 
for  the  fake  of  which  it  is  more  efpecially  cultivated. 

The  ancients  performed  their  trigonometry  by  means  of  the  cl.ords 
of  arcs,  which,  with  thechords  of  their  fupplemental  arcs,  andthe  con- 
(lant  diameter,  formed  all  fpccies  of  right-angled  triangles.' Beginning 
with  the  radius,  and  the  arc  whofe  chord  is  equal  to  the  radius,  iliey 
divided  them  both  into  60  ei|Ual  parts,  and  eltimatcd  all  other  arcs  and 
chords  by  thofe  parts,  namely  all  arcs  by  60ihs  of  that  arc,  and  all 
chords  by  GOths  of  its  chord  or  of  the  radius.  At  lead  this  method  is  as 
old  as  the  writings  of  Ptolemy,  wlio  ufed  the  fexagenary  arithmetiefor 
this  divifion  of  chords  and  arcs,  aiuhforallronomical  purpofes. — And 
this,  by-the-byc,  may  be  the  reafon  why  the  whole  circumference  is 
divided  into :irtO,  oro  times  60,  equal  parts  or  degrees,  the  whole  cir- 
cumference being  equal  to  6 times  the  firlt  arc,  whofe  chord  is  equal  to 
the  radius  : unlefs  perhaps  we  are  rather  to  leek  for  the  divifion  of  the 
circle  in  the  numberof  days  in  the  year;  for  thus,  iheancient  yearconfift- 
ing  of  :J60days,  thefun  or  earth  in  each  day  deferibed  die  ;Ji>uthpart  of 
the  orbit ; and  thence  n.ightarifc  the  method  of  dividing  every  circle  into 
360  parts;  and  radius  being  equal  to  the  chord  of  oO  of  thofe  parts, 
the  fexagcfimaldivifion,bothof  the  radius  and  of  the  parts,  might  thence 
arife.  'I’rigonometry  however  mull  have  been  cultivated  long  before 
the  time  of  Ptolemy ; and  indeed  Tbcop,  ia  bit  commentary  on 
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Ptolemy’s  Almageft,  1.  i.  ch.  ft.  mentions  a work  of  the  philofophe* 
Hipparchus,  wTitten  about  a century  and  a half  before  Chrift,  conCfl- 
ing  of  1 2 books  on  the  chords  of  circular  arcs ; which  muft  hare  been 
a treatife  on  trigonometry.  And  Menelaus  alfo,  in  the  firft  century 
of  Chrift,  wrote  6 books  concerning  fubtenfes  or  chords  of  arcs.  He 
ufed  the  word  nadir  (of  an  arc),  which  he  defined  to  be  the  right  line 
fubtending  the  double  of  the  arc  ; fo  that  his  nadir  of  an  arc  was  the 
double  of  our  fine  of  the  fame  arc,  or  the  chord  of  the  double' arc;  and 
therefore  whatever  he  proves  of  the  former,  may  be  applied  to  the 
latter,  fubftituting  the  double  fine  for  the  nadir. 

The  radius  has  been  fince  decimally  divided  ; but  the  fexagefimal 
divifions  of  the  arc  have  continued  in  ufe  to  this  day.  Indeed  our 
countrymen.  Briggs  and  Gellibrand,  having  a general  diflike  to  all  fex- 
agefimal divifions,  made  an  attempt  at  fome  reformation  of  this  cuftom, 
by  dividing  the  degrees  of  the  arcs,  in  their  tables,  into  centefins  or 
hundredth  parts,  inftead  of  minutesor60th  parts.  The  fame  was  alfo 
recommended  by  Vieta,  and  others;  and  a decimal  dlvifion  of  the 
whole  quadrant*  might  perhaps  foon  have  followed,  had  it  not  been 
for  the  tables  of  Vlacq,  which  came  out  a little  after,  to  every  li  fe- 
conds,  or  <5th  parts  of  a minute. — But  the  complete  reformation  would 
be,  to  exprefs  all  arcs  by  their  real  lengths,  namely  in  equal  parts  of 
the  radius  decimally  divided  ; according  to  which  method  1 have 
nearly  completed  a table  of  fines  and  tangents. 

It  is  not  to  be  doubted  that  many  of  the  ancients  wrote  on  the  fub« 
jedi  of  trigonometry,  asbeing  a neceftary  part  of  aftronomy;  although 
few  of  their  labours  on  that  branch  have  come  to  our  knowledge,  and 
ftill  fewer  of  the  writings  themfclves  have  been  handed  down  to  us. 

We  arc  in  pofleflionofthe  three  books  of  Menelaus,  on  fpherical  tri- 
gonometry; but  the  fix  books  are  loft  which  he  wrote  upon  chords, 
be.ng  probably  j treatife  on  the  conftru£Iion  of  trigonometrical  tables. 

The  trigonometry  of  Menelaus  was  much  improved  by  Ptolemy 
(Claudius  Ptolemxus)  the  celebrated  philofophcr  and  mathematician. 
He  was  born  atPdufium,  taught  aftronomy  at  Alexandria  in  hgypt, 
and  died  in  the  year  of  Chrift  I H,  being  the  78th  year  of  his  age. 
In  the  firft  book  of  his  Almageft,  Ptolemy  delivers  a table  of  arcs  and 
chords,  with  the  method  of  conftruifHon.  This  table  contains  3 
columns  ; in  the  ift  are  the  ares  to  every  half  degree  or  3u  minutes; 
in  the  2d  are  their  chords,  cxprefTcd  in  degrees,  minutes  and  feoonds, 
of  which  degrees  the  radius  contains  » 0;  an<l  in  the  3d  column  are 
the  differences  of  the  chords  anfwcring  to  1 minute  of  the  arcs,  or  the 
30th  part  of  the  differences  between  the  chords  in  the  2d  column.  In 
the  conftruffion  of  this  table,  among  others,  Ptolemy  fhows,  for 
the  firft  time  that  we  know  of.  this  property  of  any  quadrilateral 
inferibed  inacircle,  namely,that  thereifangleunder  tbe  two  diagonals, 
is  equal  to  the  fum  of  the  two  re£fanglcs  under  the  oppofite  fides. 

This  method  of  computation,  by  the  chords,  continued  in  ufe  till 
about  the  middle  centuries  after  Chrift  ; when  it  was  changed  for  that 
of  the  fines,  which  were  about  that  time  introduced  into  trigonometry 

f Thil  bcii  lately  been  dpne  by  tht  Frcmb  maihemattclans^  io  tiielr  new  lopfuhmk  tablet. 
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fey  the  Arabians,  who  in  other  rcfpcdls  much  improved  this  fcience* 
which  they  had  received  from  the  Greeks,  introducing,  among  other 
things,  the  three  or  four  theorems,  or  axioms,  which  we  ufe  at  pre* 
fcnt  as  the  foundation  of  our  modern  trigonometry. 

The  other  great  improvements  that  have  been  made  in  this  branchy 
are  due  to  the  Europeans;  Thefe  improvements  they  havegradually 
introduced  fince  they  received  this  fcience  from  the  Arabians.  And 
although  thefe  latter  people  had  long  ufed  the  Indian  or  decimal  fcale 
of  arithmetic,  it  does  not  appear  that  they  varied  from  the  Greek  or 
fexagefimal  diviflon  of  the  radius,  by  which  the^  chords  and  fines 
were  exprelTed.  , ' 

This  alteration,  it  is  faid,  was  firft  made  by  George  Purbach,  who 
was  fo  called  from  his  being  a native  of  a place  of  that  name  between 
Aullria  and  Bavaria.  He  was  bofn  in  14.'3,  lludied  mathema'tics 
I and  aftronoroy  at  the  univerfity  of  Vienna,  where  he  was  afterwards 
profeflbr  of  thofe  fciences,  though  but  for  a Ihort  time,  the  learned 
world  quickly  fuSering  a great  lofs  by  his  immature  death,  which 
happened  in  I4C2,  at  the  age  of  39  years  only.  Purbach,  befides 
enriching  trigonometry  and  aftronomy  with  feveral  new  tables,  theo* 
rems,  and  obfervations,  fuppofed  the  radius  to  be  divided  into  h0U,000 
equal  parts,  and  computed  the  fines  of  the  arcs,  for  every  1,0  minutesi 
in  fuch  equal  parts  of  the  radius,  by  the  decimal  notation. 

This  projeft  of  Purbach  was  completed  by  his  difciple,  companion, 
and  fuccelTor,  John  Muller,  or  Regiomontanus,  who  was  fo  called  from 
the  place  of  his  nativity,  the  little  town  of  Mons  Regius,  or  Konings- 
berg,  in  Franconia,  where  he  was  born  in  the  year  I43t>.  Regiomon- 
tanus not  only  extended  the  fines  to  every  minute,  the  radius  being 

600.000,  as  defigned  by  Purbach,  but  afterwards,  dilliking  that  fcheme 
as  evidently  imperfeci,  he  computed  them  likewife  to  the  radius 

1.000. 000,  for  every  minute  of  the  quadrant.  He  alfo  introduced  the 
tangents  into  trigonometry,  the  canon  of  which  he  called  faecundus^ 
becaufe  of  the  many  and  great  advantages  arifing  from  them.  Befides 
thefe,  he  enriched  trigonometry  with  many  theorems  and  precepts. 
Through  the  benefit  of  all  thefe  improvements,  except  for  the  ufe  of 
logarithms,  the  trigonometry  of  Regiomontanus  is  but  little  inferior 
to  that  of  our  own  time.  His  treatife  on  both  plane  and  fpherical- 
trigonometry,  is  in  5 books } it  was  written  about  the  year  1 464,  and 
printed  in  folio  atNuremburg,  In  1533.  And  in  the  fifth  book  are  alfo 
various  problems  concermng  rc£Hlincar  triangles,  fome  of  which  are 
refolved  by  means  of  algebra:  a proof  that  this  fcience  was  not  wholly 
unknown  in  Europe  before  the  treatife  of  Lucas  de  Burgo.  Regio- 
montanus died  in  1476,  at  the  age  of  40 years  only;  being  then  at 
Rome,  whither  he  had  been  invited  by  the  Pope,  to  affift  in  the  re- 
formation of  the  Calendar,  and  where  it  was  fufpe£led  he  was  poi- 
foned  by  the  fons  of  George  Trebizohde,  in  revenge  for  the  death  of 
their  father,  which  was  faid  to  have  been  caufed  by  the  grief  he  felt 
on  account  of  the  ctiticifms  made  by  Regiomontanus  on  his  tranfla- 
tion  of  Ptolemy’s  Almaged. 

Soon  after  this,  feveral  other  mathematicians  contributed  to  the  im- 
provement of  trigonometry,  by  extending  and  enlarging  the  tables, 
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thougli /ew  of  their  works  have  been  printed  ; and  particularly  Johft 
Werner  of  Nureinburg,  who  was  born  in  116!?,  and  died  in  1526, 
and  who  it  feems  wrote  five  books  on  triangles. 

About  the  year  1.5(Xj,  Nicholas  Copernicus,  the  ccli  br^ted  modem 
reftorcr  of  the  true  folar  fyftem,  wrote  a brief  treatife  on  trigonometry, 
both  plane  and  fpherical,  with  the  defeription  and  conft rudtion  of  the 
canon  of  chords,  or  their  halves,  nearly  in  the  manner  of  Ptolemy;  to 
which  is  fubjoined  a canon  of  fines,  with  their  difi'erenccs,  for  every 
10  minutes  of  the  quadrant,  to  the  radius  1U0,«<K).  This  trad  is  in- 
ferted  in  the  firlt  book  of  his  Rtvolutianet  Orbium  CeeltJUum,  firlf  printed 
in  folio  at  Nuremburg,  1543.  It  is  remarkable  that  he  docs  not  call 
thefe  lines  fmes,  but  fmijfes  JubUnfarum,  namely  of  the  double  arcs. — 
Copernicus  was  born  at  Thorn  in  I4T3,  and  died  in  1543. 

In  1553  was  publillicd  the  Canon  Facundus,  or  table  of  tangents, 
of  Erafmus  Rcinhold,  profcflbr  of  mathematics  in  the  academy  of 
Wurtemburgh.  He  w'as  born  at  Salfieldt  in  Upper  Saxony,  in  the 
year  1511,  and  died  in  1553. 

To  Francis  Maurolyc,  abbot  of  Mcflina  in  Sicily,  we  owe  the  in- 
troduef ion  of  the  Tabula  U.  mfica,  or  canon  of  fecants,  which  came 
out  about  the  fame  time,  or  a little  before.  But  Lanll>ergius  errone- 
oufly  aferibes  this  to  Rheticus.  And  the  tangents  and  fccar.ts  are 
both  aferibed  to  Reinhold,  by  Briggs,  in  his  iMathimatica  ab  antiquis 
tninris  tognitn,  (p.  30.  Appendix  to  Ward’s  Lives  of  the  Profefibrs  of 
Grclham  College.) 

Francis  Vieta  was  born  in  1510  at  Fontenai,  or  Fontcnai-lc-Comte, 
in  l.owtr  Poitou,  a province  of  France.  He  was  mafter  of  requeftsat 
Paris,  where  he  died  in  1603,  being  the  63d  year  of  his  age.  Among 
other  branches  of  learning  in  wliich  he  excelled,  he  was  one  of  the 
moft  refpedabic  mathematicians  of  the  1 lith  century,  or  indeed  of  any 
age.  His  writings  abound  with  marks  of  great  originality,  and  the 
fineft  genius,  as  well  as  intenfe  application.  Among  them  are  feve- 
ral  pieces  relating  to  trigonometry,  which  may  be  found  in  the  col- 
leOion  of  his  works  publilhed  at  Leyden  in  1 646,  by  Francis  Schooten, 
bcGdes  another  large  and  fepar.ste  volume  in  folio,  publifhed  in  the 
author’s  lifetime  at  Paris  in  151!),  containing  trigonometrical  tables, 
with  their  conftrubtion  and  ufe  ; very  elegantly  printed,  by  the  king’s 
mathematical  printer,  with  beautiful  types  and  rules ; the  differences 
of  the  fines, -tangents,  and  fecants,  and  I’ome  other  parts,  being  printed 
w ith  red  ink,  for  the  better  diftincfion  ; but  inaccurately  executed,  as 
he  hiiufdf  tellifies  in  page  323  of  his  other  works  above  mentioned. 
The  firft  part  of  this  curious  volume  is  entitled  Canon  Alath;maticuiy 
fitt  od  Triangula,  cum  y^ppendicibus,  and  contains  a great  variety  of 
tables  ufcful  in  trigonometry.  The  firft  of  theft  is  what  he  more  pe- 
culiarly calls  Canon  Mathema/icus,  feu  ad  Triangula,  which  contains 
all  the  fines,  tangents,  and  fecants  for  every  minute  of  the  quadrant, 
to  the  radius  l(X),tX10,  with  all  their  difterenccs;  and  towards  the  end 
of  the  quadrant  the  tangents  and  fecants  are  extended  to  S or  9 places 
of  figures.  They  arc  arranged  like  our  tables  at  prefent,  incrcafing  on 
the  left  hand  fide  to  45- degrees,  and  then  returning  upwards  by  the 
right  hand  fide  to  9U  degrees  : fo  that  each  number  and  its  complement 
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ftand  on  the  fame  line.  But  here  the  canon  of  what  we  now  call 
tangents  is  denominated  /esfuriJus,  and  that  of  the  fecants  facund'tjft- 
tnus.  For  the  general  idea  prevailing  in  the  form  of  thefe  tables,  is, 
not  that  the  lines  reprefented  by  the  numbers  are  thofe  which  are 
drawn  inand  about  a circle,  as  lines,  tangents,  and  fecants,  but  the 
three  tides  of  right-angled  triangles  ; this  oeing  the  way  in  which 
thofe  lines  had  always  been  confidered,  and  which  ftill  continued  for 
fomc  time  longer.  And  therefore  he  confiders  the  canon  as  a feries  of 
plane  right-angled  triangles,  one  fide  being  conftantfy  100,U00;  or 
rather  as  three  feries  of  fuch  triangles,  for  he  makes  a diftincl  feries 
for  each  of  the  three  varieties,  namely,  according  as  the  liypotcnufe,  or 
the  bafe,  or  the  perpendicular,  is  reprefented  by  theconitant  number 

100,000,  which  is  fimilar  to  the  radius.  Making  each  fide  conflantly 

1 00,000,  the  other  two  Tides  are  computed  to  every  magnitude  of  the 
acute  angle  at  the  bafe,  from  1 minute  upto  ?>Odcgrees,  orthewhole 
quadrant.  Each  of  the  three  feries  therefore  confifts  of  two  parts,  as 
reprefenting  the  two  variable  fides  of  the  triangle.  When  the  hypo- 
tenufe  is  made  the  conllant  number  100,000,  the  two  variable  fides 
of  the  triangle  are  the  perpendicular  and  bafe,  or  our  fine  and  cofine ; 
when  the  bafe  is  100,000,  the  perpendicular  and  hypotenufe  arc  the 
variable  parts,  forming  the  can^n  facundus  ct  ftrcundijjimus,  or  our 
tangent  and  fccant ; and  when  the  perpcnilicular  is  ni.ide  the  conllant 

100,000,  the  feries-contains  the  variable  bafe  and  hypotenufe,  or  alfo 
tanoH  facundus  et  fmcundifflmus,  or  our  cotangent  and  cofecant.  Of 
courfe,  therefore,  the  table  confifls  of  6 columns,  2 for  each  of  the  3 
feries,  befidcs  the  two  columns  on  the  right  and  left  for  minutes, 
from  0 to  60  in  each  degree. 

The  fecond  of  thefe  tables  is  fimilar  to  the  firft,  but  all  in  rational 
numbers,  confiding,  like  //,  of  .3  feries  of  2 columns  each  ; the  radius, 
or  condant  fideof  the  tri.ingle,  in  each  feries,  being  100,000,  .-is  before; 
and  the  otlier  two  fides  accurattly  exprdled  in  integers  and  rational 
vulgar  fracUons.  So  that  we  h.tve  here  the  canon  of  accurate  fines, 
tangents,  and  fecants;  or  a feries  of  about 4.aOO  rational  right-angled 
triangles.  But  then  the  feveral  correfponding  arcs  of  the  quadrant, 
or  angles  of  thofe  triangles,  are  not  exprefled.  Indcad  of  them,  are 
inferted,  in  the  fird  column  next  the  margin,  a feries  of  numbers  de- 
creafing  from  the  beginning  to  the  end  of  the  quadrant,  which  arc 
called  numeri  primi  bafccs.  It  is  from  thefe  numbers  that  Vieta  con- 
ftrutls  the  fides  of  the  3 feries  of  right-angled  triangles,  one  fide  in 
each  feries  being  the  condant  number  1 00,0()0,  as  before.  The  theo- 
rems by  which  thefe  feries  of  rational  triangles  are  computed  from  the 
tuimeri printt  bafeos,  or  marginal  numbers,  are  inferted  all  in  onepage 
at  the  end  of  this  fecond  table,  and  in  the  modem  notation  they  may 
be  briefly  exprcflld  thus,  l.et  p be  the  primary  or  marginal  number 
on  any  line,  and  r the  condant  radius  or  number  1 0;),0tX)  ; then  if  r 
denote  the  hypotenufe  of  the  right-angled  triangle,  the  perpendicular 
and  bafe,  or  the  fine  and  Cofiuc,  will  be  refpedtively, 
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iVheii  r denotes  the  bafc  of  the  right>angled  triangle,  then  the  p<er-i 
pendicular  and  hypotenufe,  or  the  tangentandfecant,  areexprelTed  by 
pf  2r  

|^»_j  and  r-f  ^ , (which  laft  we  may  reduce  to -pj — ~'’)s 

and  when  r denotes  the  perpendicular  of  the  right-angled  tripngley 
the  bafc  and  hypotenafe,  or  tlic  cotangent  and  cofecant,  arc  theit 
exprefled  by 


(of  — — r)i  and  iP^  -y  (or  r). 

So  thatVieta  s general  values  wifi  be  as  we  have  here  colle£Ied  theni 
together  in  the  following  exprellions,  immediately  under  the  word* 
fine,  cofine,  &c ; and  juft  below  Vieta’s  forms  I have  here  placed 
the  others  to  which  they  reduce  and  arc  equivalent,  which  are  more 
contra£fed,  though  not  fo  well  adapted  to  the  expeditious  computation 
as  Vieta’s  forms. 


Sine 

Counc 

'I'angeiit 

Sc  cam 

Uuumguit 

Coiccant 

p^ 

2r 

P' 

2 * 

, r 

r 

i/+i 

ip'—l 

J 

J/r+  — 

p 

I 

P 

i/+i . 

\p^—\ 

ip"+}  ' 

ip'-l' 

r 

P 

r 

p 

All  thefe  exprCOions,  it  is  evident,  are  rational  •,  and  by  affiimingp  of 
diftcrent  values,  from  the  firft  theorems  Victa  computed  the  corre- 
fjxJtlding  fidcs  of  the  triangles,  and  fo  exprefled  them  all  in  integers 
and  r:;tional  fra£lions. 

To  the  foregoing  principal  tables  are  fubjoined  feveral  other  fmaller 
tables,  or  Ihort  fpecimens  of  large  ones  : as,  a table  of  the  dries,  tan- 
gents and  fccants  for  every  fingle  degree  of  the  quadrant,  with  the 
correfponding  lengths  of  the  arcs,  the  radius  being  1 0<),0()0,000  ; 
another  table  of  the  fines,  tangents,  und  fecants,  for  each  degree  alfo, 
exprefled  in  fexagefimal  parts  of  the  radius,  as  far  as  the  .Id  order  of 
parts  ; alfo  two  other  tables  for  the  multiplication  and  redudlion  of 
fcxageCmal  quantities. 

The  fecond  part  of  this  volume  is  entitled  UniverfaUum  InfpeRio- 
num  ad  Canonem  Mathemalicum  Liber  ftngularis.  It  contains  the 
conftrudfion  of  the  tables,  a compendious  treatife  on  plane  and 
fpherical  trigonometry,  with  the  application  of  them  to  a great 
variety  of  curious  fubjc£ls  in  geometry  and  menfuration,  treated  in 
a very  learned  manner  ; as  all'o  many  curious  obfervations  concern- 
ing the  quadrature  of  the  circle,  the  duplication  of  the  cube,  &c. 
Computations  are  here  given  of  the  ratio  of  the  diameter  of  a 
circle  to  the  circumference,  and  of  the  length  of  the  fine  of  1 
minute,  both  to  many  places  of  figures  ; by  which  he  found  that 
the  fine  of  1 minute  is  between  2,90S,8«I,9S9  and  2,908,882,056  } 
alfo,  the  diameter  of  a circle  being  1000  &c,  that  the  perimeter  of 
the  inferibed  and  circumferibed  polygon  of  393,.:  16  fidcs,  will  be  a» 
follows : 
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perim.  of  the  infcrib.  polygon  314,159,265,35 
perim.  of  the  circum.  polygon  314,159,265,37 
and  that  therefore  the  circumference  of  the  circle  lies  between  thofe 
two  numbers. 

Although  no  author’s  name  appears  to  the  volume  I have  been  de» 
fcribing,  there  can  be  no  doubt  of  its  being  the  performance  of  Vieta  ; 
for,  betides  bearing  evident  marks  ofhismaRerlyhand,  it  is  mentioned 
by  himfelf  in  feveral  parts  of  his  other  works  colle£Ied  by  Schooten, 
and  in  the  preface  to  thofe  works  by  Elzevir  the  printer  of  them : as 
alfo  in  M.  Montucla’s  Hiflcire  dts  Malhematiques,  which  are  the  only 
notices  I have  ever  feen  or  heard  of  concerning  this  book,  the  copies 
pf  which  ate  fo  rare,  that  I never  faw  one  belides  that  which  is  in 
my  own  pofTcflion,  nor  ever  met  with  any  other  perfon  at  all  ac- 
quainted with  fuch  a book. 

In  the  other  works  of  Vieta,  publilhed  at  Leyden  in  1646,  by 
Schooten,  as  mentioned  above,  there  are  feveral  other  pieces  relating 
to  trigonometry  fome  of  which,  on  account  of  their  originality  and 
importance,  are  very  deferving  of  particular  notice  in  this  place. 
And  firft,  the  very  excellent  theorems,  here  firft  of  all  given  by  our 
author,  relating  to  angular  feflions,  the  geometrical  dcmonllrations 
of  which  are  fupplicd  by  that  ingenious  geometrician,  Alexander 
Anderfon,  then  profeflbr  of  mathematics  at  Paris,  but  a native  of 
Aberdeen,  and  coufin-german  to  Mr.  David  Anderfon,  of  Finzaugh, 
whofe  daughter  was  the  mother  of  the  celebrated  Mr.  James  Gregory, 
inventor  of  the  Gregorian  telefcope.  We  find  here,  theorems  for 
the  chords  (and  confcquently  fines)  of  the  fums  and  differences  of 
arcs;  and  for  the  chords  of  arcs  that  are  in  arithmetical  progref- 
fion,  namely,  that  the  firft  or  lead  chord  is  to  the  2d,  as  any  one  after 
the  I ft,  is  to  the  fum  of  the  two  next  lefs  and  greater  : for  example, 
as  the  2d  to  the  fum  of  the  I ft  and  3d,  and  as  the  3d  to  the  fum  of 
the  'd  and  4th,  and  as  the  4th  to  the  fum  of  the  3d  and  5th,  &c; 
fo  that,  the  i ft  and  2d  being  given,  all  the  reft  are  found  from  them 
by  one  fubtradlion  and  one  proportion  for  each,  in  which  the  I ft  and 
2d  terms  are  conftantly  the  fame.  Next  are  given  theorems  for  the 
chords  of  any  multiples  of  a given  arc  or  angle,  as  alfo  the  chords  of 
their  fuppleraents  to  a femicircle,  which  are  fimilar  to  the  fines  and 
cofines  of  the  multiples  of  given  angles  ; and  the  conclufions  from 
them  are  exprefled  in  this  manner : ift.  that  if  c be  the  chord  of  the 
fupplement  of  a given  arc  a,  to  the  radius  1 , then  the  chords  of  the 
fupplemcnts  of  the  multiple  .arcs  will  be  as  in  the  annexed  table  : 
where  the  author  obferves  that  the 
figns  are  alternately  -h  and  — ; that 
the  vertical  columns  of  numeral  co- 
efficients to  the  terms  of  the  chords, 
are  the  feveral  orders  of  figurate 
numbers,  which  he  calls  triangular, 
pyramidal,  triangulo  triangular,  tri- 
ungulo-pyramidal,  &c,  generated  in 
tie  orjlinary  way  by  continual  additions  ; 
pot  indeed  from  unity,  as  IN  THS 
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GENERATION  OF  POWERS,  but  beginning  with  the  number  2 ; an4 
that  the  powers  obferve  always  the  fame  progreflion : fccondly,  that 
if  the  chord  of  an  arc  a be  called  1 , and  d the  chord  of  the  double 
arc  2a,  then  the  chords  of  the  feries 

of  multiple  arcs  will  be  as  in  this  Ara  “Chord*, 

table  i where  the  author  remarks  as  I 

before  on  the  law  of  the  powers,  2a  J 

ligns,  and  coefficients;  thefe  being  i 

the  orders  of  hgurate  numbers,  4a  d'  — 2// 

railed  from  unity  by  continual  ad-  5a  d*  — 3//'  + 1 

di\iion%,  afttr  the  manner  of  the  genefu  — 4d'  isJ 

<f  powers,  which  generation  in  that  ~ 1 

way  he  fpeaks  of  as  a thing  gene-  i 

rally  known,  but  without  giving  any  ! 

hint  how  the  coefficients  of  the  terms  of  any  power  may  be  found 
from  one  another  only,  and  independent  ofthofeofany  other  power, 
as  it  was  afterwards,  and  firll  of  all,  I believe,  done  by  Henry  Briggs, 
about  the  year  1 6l)0 : and  3dly,  that  if  C be  the  chord  of  any  arc  a, 
to  tlie  radius  I , then  the  feries  of  the  chords  and  fupplemcntal  chords 
of  the  multiple  arcs 
will  be  thus;  where 
rite  values  are  al- 
ternately chords,  and 
chords  of  the  fup- 
plements  of  the  arcs 
on  the  fame  line,  and 
the  law  of  the  pow- 
ers and  coefficients 
as  before,  but  every 
alternate  couplet  of  lines  having  their  figns  changed. 

Another  curious  theorem  is  added  to  the  above,  for  finding  the  fum 
of  all  thefe  chords  drawn  in  a feraicircle,  from  one  end  of  the  diameter 
to  every  point  in  the  circumference,  thole  points  dividing  the  circHm', 
fcrcnce  into  any  number  of  equal  parts;  namely,  as  the  '.call  chord  is 
to  the  diameter,  I'o  is  the  fum  of  the  faid  lead  chord  and  diameter 
and  greatcll  chord,  to  double  the  fum  of  all  the  chords  including  tire 
diameter  as  one  of  them. 

As  the  above  theorems  arc  chiefly  adapted  for  the  chords  of  multiple 
angles,  a few  problems  and  remarks  are  thenadded  (whether  by  Vieu 
or  Anderfon  does  not  clearly  appear,buxl  thinkby  the  latter)  concern- 
ing the  application  of  them,  to  tlie  fcdlion  of  angles  into  fubmultiples, 
and  thence  to  the  computation  of  the  chords  or  fines,  or  a canon  of 
triangles.  The  general  precept  for  the  angular  fcClions  is  this  : feledl 
one  of  theabovc  equations  ailajrtcd  to  tire  proper  number  of  the  fcclion, 
in  which  will  be  concerned  the  powers  of  the  unknown  or  required 
quantity,  as  high  as  the  index  of  the  fcclion;  and  from  this  equation 
find  that  quantity  by  the  known  methods  for  the  rcl'olution  of  equa- 
, tions.  F.xamples  arc  given  of  three  ditl'erent  fedtions,  namely,  for  3, 
5,  and  1 equal  parts,  the  forms  of  which  are  rcfptdlively  thefe, 
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vhewg  is  the  chon!  of  the  given  arc  or  angle,  and  C the  required 
chord  of  the  3d,  5th,  or  ' th  part  of  it.  And  it  is  fhewn,  geometri- 
cally, that  the  firft  of  thcfe  equations  has  ‘J  real  poCtive  roots,  the  fc- 
cond  .‘3,  and  the  laft  4 alfo  irom  the  fame  principles  the  relations  of 
thefe  roots  are  pointed  out. 

The  metliod  then  annexed  for  conftru£ling  the  caflon  of  fines,  from 
the  foregoing  theorems,  is  thus  : By  dividing  the  radius  in  extrevne- 
and-mean  ratio,  is  obtained  the  fine  of  1 8 degrees  ; this  quinquife£led, 
gives  the  fine  of  3®  36'.  Again,  by  trifedling  the  arc  of  60°,  there 
is  obtained  the  fine  of  '20°  ; this  again  trifeclcd  gives  that  of  6°  4o'; 
and  this  bife£ledgives  that  of  3°  2o" : Then,  by  the  theorem  for  the  dif- 
ference of  two  arcs,  there  will  be  found  the  fine  of  16',  the  difference 
between  3°  36' and  3°  2o':  Laftly,  by  four  fucceflive  bife£lions,  will 
at  length  be  found  the  fines  of  8',  4',  and  i'.  This  laft  being  found, 
the  fines  of  its  multiples,  and  again  of  the  multiples  of  thefc  multi- 
ples, See,  throughout  the  quadrant,  are  to  be  taken  by  the  proper 
theorems  before  laid  down. 

And  the  fame  fubjefl  is  dill  farther  purfued  and  explained,  in  the 
traft  containing  the  anfwcr  given  by  Vieta,  to  the  problem  propofed 
to  the  whole  world  by  Adrianus  Romanus. 

In  the  fame  coUeftion  of  Vieta’s  works,  from  page  400  to  432,  is 
given  a complete  treatife  on  practical  trigonometry,  containing  rules 
for  refolving  all  the  cafes  of  plane  and  fphcrical  triangles,  by  the  Canon 
Matbtmaticus,  or  table  of  fines,  tangents  and  fccants. 

The  next  authors  whofe  labours  in  this  way  have  been  printed,  arc 
Rheticus,  Otho,  andPitifeus:  to  all  of  whom  we  owe  very  great 
improvements  in  trigonometry. 

George  Joachim  Kheticus,  profeflbr  of  mathematics  in  the  unlver- 
fity  of  Wittemburg,  and  fomctlme  pupil  to  Copernicus,  died  in  1576, 
in  the  6t)th  year  of  his  age.  He  conceived,  and  executed,  the  great 
defign  of  computing  the  triangular  canon  for  every  lOfeconds  of  the 
quadrant  to  the  radius  ( 1 1 lOi  O.  iJUOtXKlOuOO)  confiding  of  1 , followed 
by  15  ciphers.  The  feries  of  fines  which  Rheticus  computed  to  this 
radius,  for  every  10  feconds,  and  for  every  fingle  fccond  in  the  firft 
and  laft  degree  of  the  quadrant,  was  publilhcd  in  folio  at  Franefort, 
1613,  by  Pitifeus,  who  himfelf  added  a few  of  the  firft  fines  com- 
puted to  the  radius  I OuixiUOOOOO. lOOOOOOOOOOO. 

But  the  large  work,  or  whole  trigonometrical  canon,  computed  by 
Rheticus,  was  publidied  in  1546  by  Valentine  Otho,  mathematician 
to  the  Ele£loral  Prince  Palatine.  This  vaft  work  contains  all  the  three 
feries  for  tlie  whole  canon  of  right-angled  triangles  (being  fimilar 
to  the  fines,  tangents,  and  fecants,  by  which  names  I fhall  call  them), 
with  all  the  differences  of  the  numbers,  to  the  radius  10000000000. 

Prefixed  to  thcfe  tables,  are  feveral  books  on  their  conftrudlion  and 
ufe,  in  plane  and  fphcrical  trigonometry,  &c.  Of  thefe,  the  firft  three 
are  by  Rheticus  himfelf;  namely,  book  the  firft,  containing  the'demon- 
drations  of  u lemmas,  concerning  the  properties  of  certain  lines  drawn 
in  and  about  circles  : the  2d  book  contains  I O propofitiona,  relating  to 
the  fines  and  colines  of  arcs,  together  with  thofe  of  their  fums  and  dif- 
ferences, tlielr  halves  and  doubles,  &c.  The  3d  book  teaches,  in  1 3 pto- 

C pofitioos. 
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pofitions,theconflru£Iionofthecanontotheradius  lOOOOOOOOOOOOOOO, 
By  fome  of  thecomni('npropertli‘Sofgeometry,  having  determined  the 
fines  of  a few  principal  arcs,  as  .0°,  6°,  &c,  in  the  flrft  propofition, 
by  continual  bifcclions  he  finds  the  fines  of  various  other  arcs,  down 
to  +5  minutes.  Then  in  the  vd  propofition,  by  the  theorems  for 
the  fums  and  differences  of  arcs,  he  finds  all  the  fines  and  cofines, 
up  to  90  degrees,  in  a feries  of  arcs  differing  by  1 ® jO'.  And,  in  the 
:;d  propofition,  by  the  continual  addition  of  t.5',  he  obtains  all  the 
fines  and  cofines  in  the  feries  whofe  common  difference  is  l-i'.  In 
the  th  propofition,  beginning  with  45',  and  continually  biftifling, 
he  finds  the  fines  and  cofincs  of  the  feries  of  half  arcs,  till  he  arrives 
at  the  arc  of  19'*,  the  fine  of  which  is  found  to  be  I,  and  its 
cofine  999999999999999.  In  the  fifth  propofition  are  computed  the 
fine  and  cofine  of  40",  or  half  a minute.  In  the  6th  and  '7th  pro- 
pofitions  are  computed  the  fines  and  cofines  for  every  minute,  from 
i'  to  45',  as  well  as  of  many  larger  arcs.  The  8th  propofition  ex- 
tends the  computation  for  fingle  minutes  much  farther.  In  propofi- 
tions  9 and  10  are  computed  the  tangents  and  fecants  for  all  arcs  in 
the  feries  whofe  common  difference  is  45';  and  thefc  are  deduced 
from  the  fines  of  the  fame  arcs  by  one  proportion  for  each.  In 
the  remaining  three  propofitions,  11,  12,  13,  arc  computed  the 
tangents  and  fecants  for  fcvcral  fmall  angles.  And  from  all  thefe 
primary  fines,  tangents,  and  fecants,  the  whole  canon  is  deduced 
and  completed. 

The  remaining  books  in  this  work  are  by  the  editor  Otho  ; namely, 
a treatife,  in  one  book,  on  right-angled  plane  triangles,  the  cafes  of 
which  arc  refolved  by  the  tables  : then  right-angled  fpherical  trigono- 
metry, in  four  books ; next  oblique  fpherical  trigonometry,  in  five 
books;  and  laftly,  fcvcral  other  books,  containing  various  fpherical 
problems. 

Next  after  the  above  are  placed  the  tables  themfelvcs,  containing 
the  fines,  tangents,  and  fecants,  for  every  1 0 feconds  in  the  quadrant, 
with  all  the  differences  annexed  to  each,  in  a linallcr  charaffer.  The 
numbers  however  arc  not  called  fines,  tangents,  and  fecants,  but,  like 
Vieta’s  before  deferibed,  they  are  confidered  as  reprefenting  the  fides 
of  right-angled  triangles,  and  titled  accordingiv.  They  are  alfo,  in 
like  manner,  divided  into  three  feries,  namciv,  according  as  the  radius, 
or  conftant  fide  of  the  triangle,  is  made-the  fiypotenufe,  or  the  greater 
leg,  or  the  lefs  leg  of  the  triangle.  When  the  hypotenufe  is  made 
the  conftant  radius  lOOoOtHinooO,  the  two  columns  of  this  cafe,  or 
feries,  are  called  tlie  perpendicular  and  bafe,  which  are  our  fine  and 
cofine  ; when  the  greater  leg  is  the  conftant  radius,  the  two  columns 
of  this  feries  are  titled  hypotenufe  and  perpendicular,  which  are  our 
fecant  and  tangent;  and  when  the  lefs  leg  is  conftant,  the  two  co- 
lumns in  this  cafe  are  called  hypotenufe  and  bafe  ; which  are  our 
cofecant  and  cotangent.  After  this  large  canon,  is  printed  another 
fmaller  table,  which  is  faid  to  be  the  two  columns  of  the  third  feries, 
or  cofecants  and  cotangents,  with  their  differences,  but  to  3 places  of 
figures  lefs,  or  to  the  radius  UKluOtXX).  But  I cannot  difeover  the 
tcafon  for  adding  this  lefs  table,  even  if  it  were  corre^,  which  is  very 
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fur  from  btin(5  the  cafe,  the  numbers  being  uniformly  erroneous,  and 
different  from  the  former  through  tlie  greateft  part  of  the  table. 

Towards  the  clofe  of  the  ICth  century,  many  perfons  wrote  on  the 
fiibjefi  of  trigonometry,  and  the  conllrutilionofthe  triangular  canon, 
but,  their  writings  being  feldom  printed  till  many  years  afterwards,  it 
is  not  cafy  to  affign  their  order  in  refpedl  of  time.  I fliall  therefore 
mention  but  a Tew  of  the  principal  authors,  andthat  without  pretend- 
ing to  any  great  precifion  on  the  fcore  »f  chronological  precedence. 

In  I5yi  Philip  Lanlbergius  firft  publiflied  his  Gamctria  Triangulc^ 
rum,  in  four  books,  with  the  canon  of  fines,  tangents,  and  fecants  ; a 
brief,  but  very  elegant  work  ; the  whole  being  clearly  explained  : and 
it  is  perhaps  the  firlt  fet  of  tables  titled  with  thofe  words.  The  fines, 
tangents,  and  fecants  of  the  arcs  to  45  degrees,  with  tliofe  of  their 
complements,  arc  each  placed  in  adjacent  columns,  in  a very  commo- 
dious manner,  continued  forwards  and  downwards  to  +5  degrees,  and 
then  returning  backwards  and  upwards  to  ;iO  degrees  ; the  radius  is 
lOOOOOOO,  and  a fpecimen  of  the  firft  page  of  the  table  is  as  follows  : 
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Of  this  work,  the  firft  book  treats  of  the  magnitude  and  relations 
of  fuch  lines  as  are  confidered  in  and  about  the  circle,  as  the  chords, 
fines,  tangents,  and  fecants.  In  tlie  fccond  book  is  do.livered  the 
Conftruftion  of  the  trigonometrical  canon,  by  means  of  the  properties 
laid  down  in  the  firft  book.  After  which  follows  tlie  canon  itfelf. 
And  in  the  third  and  fourth  books  is  fhown  the  application  of  the 

table,  in  the  refolution  of  plane  and  fpherical  triangles Lanftierg, 

who  was  born  in  Zealand  1561,  was  many  years  a minifter  of  the 
gofpel,  and  died  at  Middleburg  in  16'12. 

The  trigonometry  of  Bartholomew  Pitifcits  u-as  firft  pdblifhed  at 
Franefort  in  the  year  15519.  Thisds  a very  complete  workj  contain- 
ing, befides  the  triangular  canon,  with  its  conftrudlion  and  ufe  in 
rcfolving  triangles,  the  application  of  trigonometry  to  problems  of 
furveying,altimetry,  archite£lute,  geography,  dialling,  and  allronomy. 
'I'he  conftru£fion  of  the  canon  is  very  clearly  deferibed:  And,  in  the 
third  edition  of  the  book,  ih  the  year  1 G 1 2,  he  boafts  to  have  added  in 
this  part,  arithmetical  rules  for  finding  the  chords  of  the  2d,  5th,  and 
other  uneven  parts  of  an  arc,  frotn  the  chord  of  that  arc  being  given  ; 
faying,  that  it  had  been  heretofore  thought  impoflible  to  give  fuch 
kuies  ; But,  after  all,  thofe  boafted  methods  are  only  the  application  of 
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the  double  rule  of  Falfe-Pofition  to  the  tltcn  known  rules  for  finding 
the  chords  of  multiple  arcs ; namely,  making  the  fuppofition  of  fome 
number  for  the  required  chord  of  a fubmultiple  of  any  given  arc,  then 
from  this  alTumed  number,  computing  what  will  be  the  chord  of  its 
multiple  arc,  which  is  to  be  compared  with  that  of  the  given  arc  ; 
then  the  fame  operation  is  performed  with  another  fuppofition;  and  fo 
on,  as  in  the  double  rule  of  pofition.  Tlie  canon  contains  the  fine, 
tangent,  and  fecant  for  every  minute  of  the  quadrant,  in  fome  parts 
to  7 places  of  figures,  in  others  to  8 ; as  alfo  the  difierences  for  every 
10  feconds.  The  fines,  tangents,  and  fecants,  are  alfo  given  for  every 
10  feconds  in  the  firft  and  laft  degree  of  the  quadrant,  for  every  ‘i 
feconds  in  the  firfl  and  laft  10  minutes,  and  for  every  (ingle  fecond  in 
the  firft  and  laft  minute.  In  this  mble,  the  fines,  tangents,  and  fe- 
cants, are  continued  downwards  on  the  left-hand  pages  as  far  as  to 
45  degrees,  and  then  returned  upwards  on  the  right-hand  pages,  fo 
that  the  complements  are  always  on  the  fame  line  in  the  oppofite  or 
facing  pages. 

• The  mathematical  works  of  Cliriftopher  Clavius  (a  German  jefuit, 
who  was  born  at  Bamberg  in  1,^37)  in  five  large  folio  volumes,  were 
printed  at  .Moguntia,  or  Mentz,  in  Ifil  i!,  the  year  in  which  the  au- 
thor died,  at  the  age  of  75.  In  the  firft  volume  we  find  a very  ample 
and  circumftantial  treatife  on  trigonometry,  with  Regiomontanus’s 
canon  of  fines,  for  every  minute,  as  alfo  canons  of  tangents  and  fe- 
cants, each  in  a feparate  table,  to  the  radius  lOOOOCOO,  and  in  a 
form  continued  forwards  all  the  way  up  to  90  degrees.  The  expla- 
nation of  the  conftruGion  of  the  tables  is  very  complete,  and  ia 
chiefly  extracted  from  Ptolemy,  Purbach,  and  Regiomontanus.  The 
fines  have  the  difierences  fet  dowm  for  each  fccond,  that  tlie  quo- 
tients arifing  from  the  difFeTcnccs  of  the  fines  divided  by  (>0. 

About  the  year  ItOO,  Ludolph  vauCollen,  oruCeulen,  a refpe£U 
able  Dutch  mathematician,  wrote  his  book  De  Cinulo  et  Adferiptis, 
in  which  he  treats  fully  and  ably  of  the  properties  of  lines  drawn  in 
and  about  the  circle,  and  efpecially  of  chords  or  fubtenfes,  with  tlie 
conftru£Hon  of  the  canon  of  fines.  The  geometrical  properties  from 
witich  tlicfe  lines  are  computet!,  are  the  fame  as  thofe  ufed  by  former 
writers  ; but  Ins  motle  of  computing  and  cxprelling  them  is  difterent 
from  theirs ; for  they  actually  extraiSfed  all  the  roots,  &c,  at  every 
ftep,  or  fmgle  operation,  in  decimal  numbers  ; but  he  retained  the 
radical  exprcflions  to  the  laft,  making  them  however  always  as  fimple 
as  poffible : thus,  for  inftance,  he  determines  the  fides  of  the  polygons 
of  4,  P,  J 6,  'iz,  iic,  fidts,  inferibed  in  the  circle  whofc  radius  is  1,  to 
be  as  in  the  table  here  annexed  : 
where  the  point  before  any  figure 
(;is  \d.~)  fignilics  the  root  of  all 
that  follows  it ; fo  the  laft  line 
ks  in  our  notation  the  fume  as 

T v/ 2 — s/a’.  And  as 
the  pcrfedl  management  of  ftich 
fords  was  then  not  generally 

known^ 
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known,  he  added  a very  neat  traft  on  that  fubjedl,  to  faciKtate  the 
computations.  Thefe,  together  with  other  diflertations  on  fimilar  ge- 
ometrical matters,  were  tranflatedfromtheDutch  language,  into  Latin, 
by  Willebrord  Snell,  and  publiflied  at  (Lugd.  Batav.)  Leyden  in 
It  was  in  thia  work  that  Ludolph  determined  the  ratio  of  the 
diameter  to  the  circumference  of  the  circle,  to  '.6  figures,  Ihowinj 
that,  if  the  diameter  be  1,  the  circumference  will  be 

greater  than  a-Hl59  26535  89T93  23846  26  i-33  83279  50288, 

but  lefsthan  3-U159  20535  8>j79  i 238+6  26+33  83279  50289  + 
which  ratio  was,  by  his  order,  in  imitation  of  Archimoties,  engraven 
on  his  tomb'Rone,  as  is  witnefled  by  the  faid  Snell,  pa.  5+,  55,  Cycio- 
metrieus,  publifhed  at  Leyden  two  ye.ars  after,  in  wliich  he  treats  the 
fame  fubjefl  in  a fimilar  manner,  recomputing  and  verifying  Lu- 
dolph’s  numbers.  And,  in  the  fame  book,  he  alfo  gives  a variety  of 
geometrical  approximations,  or  mechanical  fblutions,  to  determine 
very  nearly  the  lengths  of  arcs,  and  the  areas  of  feftors  and  fegmem* 
of  circles. 

fiefides  the  CyclometricuSf  and  another  geometrical  work  f Afy^Honitri 
Battavus ) publifhed  in  1608,  the  fame  Snellitis  WTOtc  alfo  four  others 
diSriiiie  trianotdortim  caiKmictr,  in  which  is  contained  the  canon  of 
fecants,  and  in  which  the  conftrufHou  of  fines,  tangents,  and  fe- 
cants,  together  with  the  dimenfion  or  calculation  of  triangles,  hotih 
plane  and  fpherical,  are  briefly  and  clearly  treated.  After  the  autlror’s 
death,  this  work  was  publiflied  in  8vo,  at  Leyden  1627,  by  Martinus 
Hortenfius,  who  added  to  it  a tract  on  furveyingand  fpherical  prob- 
lems. Willebrord  Snell  was  boni  in  1591  at  Koyen,  and  died  in 
1626,  being  only  35  years  of  age.  He  was  profefTor  of.m.-uhemaiics 
in  the  univerfity  of  Leyden,  as  was  alfo  his  father  Rcutolph  .Snell. 

Alfo  in  1627,  Francis  van  Schooten  publilhed,  at  Amitcrdam,  i« 
a fmall  neat  form,  tables  of  fines,  tangents,  and  lecants,  for  every 
minute  of  the  quadrant,  to  7 places  of  figures,  the  radius  being 
10000000 ; together  w'ith  their  ufe  in  piano  trigononietfy.  The+'e 
table's  have  a great  charader  for  their  aeeiiracv,  being  elecl.ircHl  by  the 
author  to  be  without  one  fingle  error.  This  however  niufl  not  be 
undcrllood  of  the  lafl  figure  of  the  numbers,  which  1 find  are  very 
often  erroneous,  fometimes  in  cxcefs  and  Ibnietimes  in  dcfccf , by  not 
being  always  fet  down  to  tlie  nearell  unit.  .Sehooten  died  in  1659, 
while  the  fecond  volume  of  his  fecond  edition  of  Dcl'cartes’  geometry 
was  in  the  prefs.  Ho  was  alfo  author  of  Icveral  other  valuable  works 
in  geometry  and  other  branches  of  the  matliematics. 

Tlie  foregoing  are  the  principal  writers  on  the  tables  of  fines,  tan- 
gents, and  fecants,  before  the  invention  of  logarithms,  which  happened 
about  this  time,  namely,  foon  after  the  year  1600.  Tables  of  the 
natural  numbers  were  now  all  completed,  and  the  methods  of  com- 
puting them  nearly  perfcclcd  : .‘\nd  therefore,  before  eiiiering  on  the 
difeovery  and  conftruclion  of  logarithms,  1 lhall  Hop  here  a little,  to 
give  a fummary  of  the  manner  in  which  the  faid  natural  lines,  tan- 
gents, and  I'ecunts,  were  aSually  computed,  after  having  been  g a- 
dually  improved  from  Hippardius,  'victiclaus,  aud  Ptolemy,  whouf.-d 
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only  the  chords,  down  to  the  beginning  of  the  17th  centufy,  wkcri 
fines,  tangents,  fecauts,  and  verfed  (ines  were  in  ufe,  and  when  the 
method  hitherto  employed  had  received  its  utmotl  improvement. 

In  this  explanation,  I (hall  here  6t(1  enumerate  the  theorems  by 
which  the  calculations  were  made,  and  then  deferibe  the  application 
of  them  to  the  computation  itfelf. 

Theorem  1 . The  f(juare  of  the  diameter  of  a circle,  is  equal  to  the 
fum  of  the  fquares  of  the  chord  of  an  arc,  and  of  tlie  chord  of  its 
fupplement  to  a femicircle. 

The  rcdlangle  under  the  two  diagonals  of  any  quadrilateral 
inferibed  in  a circle,  is  equal  to  tire  fum  of  die  two  retlangles  under 
the  oppofite  fides. 

3.  'I'he  fum  of  die  fquares  of  die  fine  and  cofine  (hitherto  called 
the  fine  of  the  complement),  is  equal  to  the  fquare  of  the  radius. 

4.  The  difi'crence  between  die  fines  of  two  arcs  that  are  equally 
dillant  from  60  degrees,  or  i of  the  whole  circumference,  die  one 
as  much  greater  as  the  other  is  lefs,  is  equal  to  the  line  of  half  the 
difference  of  thofc  arcs,  or  of  die  difference  between  either  arc  and 
the  faid  arc  of  GO  degrees. 

5.  The  fum  of  the  cofine  and  verfed  line,  is  equal  to  the  radius; 

6.  The  fum  of  the  fquares  of  the  fine  and  verfed  fine,  is  equal  to 
the  fquare  of  the  chord,  or  to  the  fquare  of  double  die  line  of  half  the 
arc. 

7.  The  line  is  a mean  proportional  between  half  the  radius  and  the 
verfed  fine  of  double  the  arc. 

8.  A mean  proportional  between  the  verfed  line  and  half  the  radius, 
is  equal  to  the  fine  of  half  the  arc. 

9.  As  radius  is  to  die  fine,  fo  is  twice  die  coline  to  the  fine  of 
twice  the  arc. 

10.  As  the  chord  of  an  arc,  is  to  the  fum  of  die  chords  of  the 
finglc  and  double  arc,  fo  is  the  difference  of  thofe  chords,  to  die 
chord  of  thrice  the  arc. 

1 1 . As  the  chord  of  an  arc,  is  to  the  fum  of  the  chords  of  twice 
and  thrice  the  arc,  fo  is  the  difference  of  thofe  chords,  to  the  chord 
of  live  times  the  arc. 

1 2.  And  in  general,  as  the  chord  of  an  arc,  is  to  the  fum  of  the 
chords  of // times  andn+1  times  the  arc,  fo  is  die  difference  of 
thofe  chords,  to  the  chord  of  2n+l  times  the  arc. 

13.  The  fine  of  the  fum  of  two  arcs,  is  equal  to  the  fum  of  die 
produ£ls  of  the  fine  of  each  multiplied  by  the  cofine  of  the  other,  and 
divided  by  the  radius. 

1 1.The  fine  of  the  difference  of  two  arcs,  is  equal  to  the  dllFerence 
of  the  faid  two  produfts  divided  by  radius. 

1 5.  The  cofine  of  the  fum  of  two  arcs,  is  equal  to  the  difference 

between  the  produdls  of  their  fines  and  of  their  cofincs,  divided  by 
radius.  i 

1 6.  The  cofine  of  the  difference  of  two  arcs,  is  equal  to  the  fum  of 
the  faid  produtls  divided  by  radius. 

^ 17.  A fmall  arc  is  equal  to  its  chord  or  fine,  nearly. 

13.  As  cofine  is  to  fine,  fo  is  radius  to  tangent. 

It.  Radius 
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1 9.  Radius  is  a mean  proportional  between  the  tangent  and  co> 
tangent. 

20.  Half  the  difference  between  the  tangent  and  cotangent  of  an 
arc  is  equal  to  the  tangent  of  the  difference  between  the  arc  and  its 
complement.  Or,  the  fum  arifing  from  the  addition  of  double  tlte 
tangent  of  an  arc  with  the  tangent  of  half  its  complement,  is  equal  to 
the  tangent  of  the  fum  of  that  arc  and  the  faid  half  complement. 

21.  The  fquare  of  the  fecant  of  an  arc,  is  equal  to  the  fum  of  the 
fquares  of  the  radius  and  tangent. 

22.  Radius  is  a mean  proportional  between  the  fecant  and  cofinc. 
Or,  as  cofme  is  to  radius,  fo  is  radius  to  fecant. 

23.  Radius  is  a mean  proportional  between  the  fine  and  eofecant. 

24.  'fhe  fecant  of  an  arc,  is  equal  to  the  fum  of  its  tangent  and 
the  tangent  of  half  its  complement.  Or,  the  fecant  of  the  difference 
between  an  arc  and  its  complement,  is  equal  to  the  tangent  of  the 
/aid  difference  added  to  the  tangent  of  the  lefs  arc. 

25.  The  fecant  of  an  arc,  is  equal  to  the  difference  between  the 
tangent  of  that  arc  and  the  tangent  of  the  arc  added  to  half  its  com- 
plement. Or  the  fecant  of  the  difference  between  an  arc  and  its 
complement,  is  equal  to  the  difference  between  the  tangent  of  the  faid 
difference  and  the  tangent  of  tlic  greater  arc. 

From  fome  of  thefe  25  theorems,  extradled  from  the  wTiters  before 
mentioned,  and  a few  propofitions  of  Euclid’s  elements,  they  com- 
piled the  whole  table  of  fines,  tangents,  and  fecants,  nearly  in  the 
following  manner. 

By  the  elements  were  computed  tlie  fides  of  a few  of  the  regular 
figures  inferibed  in  a circle,  which  were  the  chords  of  fuch  parts  of 
the  whole  circumference  as  are  exprefled  by  the  number  of  fides, 
and  therefore  the  halves  of  thofe  chords  the  fines  of  the  halves  of  the 
arcs.  So,  if  the  radius  be  10)00'  00,  the  fides  of  the  following  fi- 
gures will  give  the  annexed  chords  and  fines. 


The  figure 

Arc  fub- 
tendfd 

Its  chord, 
or  fide 

Hnll 

arc 

Its  iin^, 
or  chord 

T liaiigle 

Square 

Pentagon 

Hexagon 

Decagon 

Quiiidecagon 

120° 

90 

72 

CO 

36 

2+ 

17320508 
14142136 
1 1755705 
lOOOOtXX) 
(iiso  ;40 
4158234 

(i()° 

4> 

36' 

30 

IS 

12 

861)0254 

7(171068 

5877853 

5000tXX) 

3tX)0170 

2079117 

Of  fome,  or  all  of  thefe,  the  fines  of  the  halves  were  continually 
taken  by  theorem  the  6th,  "th,  or  8th,  and  of  their  complements 
by  the  3d  ; then  the  fines  of  the  halves'of  thefe,  and  of  their  com- 
plements, by  the  fame  theorems  ; and  fo  on,  alternately  of  the  halves 
and  complements,  till  they  arrived  at  an  arc  which  is  nearly  equal  to 
its  fine.  Thus,  beginning  with  the  above  arc  of  12  degrees,  and  its 
fine,  tlic  halves  were  obtained  as  follows : 

The 
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iThe  Halve:  1 

i MCir  uiic  ‘ 
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1 of  ilicfe 

84. 
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88 

30 
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15 

|The  halves 

of  tlufe 

42 

21 

358  (j/f) 

10 

30 

1 S'22 155 

; 5 

15 

91.5016 

‘ 43 

30 

6883.54.5 

21 
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370.5574 

44 

15 
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'(.''.11.549 
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The  halves 
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4067  .S66 
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17 

15 

296.5416 

3.9 

45 

(1.3943.1)0 

23 

15 

1!.'4743i) 
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66 
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5.5 

30 
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72 

45 
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50 

1.5 

7688118 

(»t) 

4.5 

9187.912 

The  lialves 
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33°  ' 

16  SO 
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27  45 

5146.390 
2 '•'401 53 
1 1.34926 
4656 143 
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.57 

73  SO 

.')!  4.5 

63  1.5 

P3S6706 

9588197 
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8849.S76 
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14  IS 

3(i  45 
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61  30 

75  45 

53  15 

87.S8I7I 

9()9230g 

8012.538 

30  4.1 

51 I2Q3I 

Comp. 

1 59  15 

8594064 

The  fines  of  fmall  arc*  arc  then  deHuced  in  this  manner.  From 
the  fine  of  4a',  above  determined,  are  found  the  halves,  which  will 
be  thus : 

45'  (y J30S9R 

2-i  :iO 6i4J!’,+ 

, II  lj 

Now  thefe  laft  two  fines  heinp  evidently  in  the  fame  ratio  as  their 
ares,  the  fines  of  all  the  lefs  fmp;]c  minutes  will  he  found  by  fingle 
proportion.  So  tl;c  rjth  part  of  the  fine  of  +5',  gives  'JUO'’  for  tlie 
fine  of  1';  which  may  be  doubled,  tripled,  &c,  for  the  fines  of  li', 
5',  &c,  up  to  45'. 

Then,  from  all  the  foregoing  primary  fines,  by  the  theorems  for 
halving,  doubling,  or  tripling,  and  by  thole  for  the  funis  and  dif- 
ferences, the  reft  of  the  fines  arc  deduced,  to  complete  the  quadrant. 

But  having  thus  determined  the  fines  and  cofines  of  the  firft  '10® 
of  the  quadr.int,  that  i.s,  the  fines  of  the  firll  and  laft  ; 0®,  thofe  of 
tlic  intermediate  50°  are,  by  tlicor.  4,  found  by  one  fingle  fubtrac- 
tion  for  each  line. 

The  fines  of  tlie  whole  quadrant  being  thus  completed,  the  tan- 
gents arc  found  by  thcor.  lb,  IP,  2C,  namely,  for  one  half  of  the 
quadrant  by  the  1 ' th  and  J 9th,  and  the  other  half,  by  one  fingle 
addition  or  lubtradiion  for  each,  by  the  20th  theorem. 

And  lallly,  by  thcor.  24  and  25,  the  fccants  are  deduced  from  die 
tangents,  by  addition  and  fubtraclion  only. 

Among  the  various  me.nns  ufed  for  coiillrudling  the  canon  of  fines, 
tangents,  and  feernts,  tlic  writers  above  enumerated  feejn  not  to  have 
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been  poflefled  of  the  method  of  differences,  fo  profitably  ufed  fince, 
and  firfi  of  all  I believe  by  Briggs,  in  computing  his  trigonometrical 
canon  and  his  logarithms,  as  we  lhall  fee  hereafter,  when  we  come  to 
deferibe  thofe  works.  They  took  however  the  fucceflive  differences 
of  the  numbers  after  they  were  computed,  to  verify  or  prove  the  truth 
of  them  } and  if  found  erroneous,  by  any  irregularity  in  the  lad  differ- 
fnees,  from  thence  they  had  a method  ot  corrc£lhig  the  original 
numbers  themfelvcs.  At  lead,  this  method  is  ufed  by  Pitifeus,  Trig. 

lit,  2,  where  the  differences  arc  extended  to  the  third  order. In 

page  44  of  the  fame  book  alfo  is  deferibed,  for  the  fird  time  that  I 
know  of,  the  common  notation  of  decimal  fra^ions,  as  now  ufed. 
And  this  fame  notation  was  afterwards  deferibed  and  ufed  by  baron 
Napier,  in  pofuio  4 and  5 of  his  podhumous  works,  on  the  condru£Iion 
of  logarithms,  publiflied  by  his  fon  in  the  year  1619.  But  the  decimal 
fra^ions  themfelves  may  be  confidered  as  having  been  introduced 
by  Regiomontanus,  by  his  decimal  divifion  of  the  radius,  &c,  of  the 
circle  { and  from  that  time  gradually  brought  into  ufe  : but  continued 
long  to  be  denoted  after  the  manner  of  vulgar  frafUons,  by  a line 
drawn  between  the  numerator  and  denominator,  which  lad  however 
was  foon  omitted,  and  only  the  numerator  fet  down,  with  the  line 
below  it}  thus  it  was  fird  31toI,  then  3 1 it;  afterwards,  omitting 
the  line,  it  became  31^^,  and  ladly  .3 1 , ,,  or  31.33,  or  31*33:  as 
may  be  traced  in  the  works  of  Victa,  and  others  fince  his  time,  gra- 
dually into  the  prefent  century. 

Having  often  heard  it  remarked,  that  the  word  /i«e,  or  in  Latin  and 
French_^»«r,  is  of  doubtful  origin  ; and  as  the  various  accounts  which 
I have  feen  of  its  derivation  are  very  different  from  one  another,  it 
roar  not  be  amifs  here  to  employ  a few  lines  on  this  matter.  Some 
autnors  fay,  this  is  an  Arabic  word,  otiicrs  that  it  is  the  fingle  Latin 
yuojA/mtU!  and  in  Montucla’s  Hijioiredts  Mat)xtnatiques\\.  is  conjec- 
tured to  be  an  abbreviation  of  two  Latin  words*.  The  conjcdlure  is 
thus  expreffed  by  the  ingenious  and  learned  author  of  that  excellent 
hidory,  at  pa.  xxxiii,  among  the  additions  and  correClions  of  the  fird 
volume:  “ A I’occafion  des  finusdont  on parle dans cette page,  corame 
d’une  invention  dcs  Arabes,  voici  un  etymologic  dc  ce  nom,  tout-a-fait 
heurcufe  et  vraifemblable.  Je  la  dois  a M.  Godin,  de  I’Academie 
Royaledes  Sciences,  Diredleur  de  I’Ecole  dc  Marine  de  Cadix.  Lcs 
finus  font,  comroe  I’on  fcait,  des  moities  de  cords ; et  lcs  cordes  en 
Latin  fe  nomment  inferiptte.  Les  finus  font  done femijjes  inferiptarum, 
cc  que  probablement  on  ecrivit  ainfi  pour  abreger,  S.  Ins.  Dcla  cn- 
fuite  s’ed  fait  par  abus  le  mot  de  finus.”  Now,  ingenious  as  this 
conjei^ure  is,  there  appears  to  be  little  or  no  probability  for  the  truth 
of  it.  For,  in  the  fird  place,  it  is  not  in  the  lead  fupported  by  quo- 
tations from  any  of  tlie  more  early  books,  to  (how  that  it  ever  was  the 
pradlice  to  write  or  print  the  words  thus,  S.  Ins.  upon  which  the  con- 
iedlure  is  founded.  Again,  it  is  faid  the  chords  arc  called  in  Latin 
inferipta;  and  it  is  true  that  they  fometimes  are  fo  : but  I think  they 
are  more  frequently  called  JubUnfte,  and  the  fines femijfes  fubtcrjdrtm 

V That  is,  in  the  firft  c !tion  0.  hit  book.  But  be  hu  omitted  tkn  impicbable  conjeAwre  ia 
Bit  new  cditiOB  of  1799. 
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of  the  double  arcs,  which  will  not  abbreviate  into  the  word  JiHUs, 
But  it  may  be  faid,  what  rcafon  have  we  to  fuppofe  that  this  word  ii 
either  a Latin  word,  or  the  abbreviation  of  any  Latin  words  what- 
ever ? and  that  it  fecnis  but  proper  to  feck  for  the  etymology  of 
•words  in  the  language  of  the  inventor#  of  the  things.  For  which 
reafon  it  is,  th^t  we  find  the  two  other  words,  tangens  and  ftcans,  are 
Latin,  as  they  were  invented  and  ufed  by  authors  who  wrote  in  that 
language,  liut  the  fines  are  acknowledged  to  have  been  invented 
and  introduced  by  the  Arabians,  and  thence  by  analogy  it  would 
feem  probable  that  this  is  a word  of  their  language,  and  from  them 
adopted,  together  with  the  ufe  of  it,  by  the  Europeans.  And  indeed 
Lanfberg,  in  the  fecond  page  of  his  trigonometry  above  mentioned, 
exprefsiy  fays  that  it  is  Arabic  : His  words  are,  Voteftnus  Arabiea  eji^ 
et  preinde  borhara ; fed  cum  longo  ufu  approbata  Jit.,  it  commodior  mm 
fuppetat,  nequaquasn  repudinnda  ejl : feuilts  enim  in  verbis  nos  ejjt  oportet, 
cum  de  rebus  convenit.  And  Vieta  fays  fomething  to  the  fame  purport, 
in  page  9 of  his  Univerfalium  hjpeciionum  ad  Canmem  Mathemesticum 
Liber  : His  words  are,  Breve  Jtnus  ^xscabulum,  cum  Jit  artis,  Saracenis 
preefertim  quetm  JamiUare,  non  Jl  ab  ariijicibus  explsdendum,  ad  laterum 
fcmijjium  injeriptomm  denotati-nem,  (Ac. 

Guarinus  alfo  is  of  the  fame  opinion  : in  his  Euclides  AdauBus,  (Ac. 
trafi.  XTi.  pa.  307,  he  fays,  Sinus  vero  ejt  nomen  Arabicum  ujurpatum  in 
hanc  fgnijicatknem  it  nsathemalicis ; although  he  was  aware  that  a Latin 
origin  was  aferibed  to  it  by  Vitalis,  for  he  immediately  adds.  Licet  Vi- 
talis  in  fuo  Lexica  Matbenustico  ex  co  velit  Jinum  cippeilatum,  quid  claudai 
curvitatem  arcus. 

Long  before  I either  fawor  heard  of  any  conje£Iure,  or  obfervation 
concerning  the  etymology  of  the  word  Jmus,  I remember  that  I ima- 
gined it  to  be  taken  from  the  fame  Latin  word,  fignifying  breaft  otbo» 
Tom,  and  that  our  fine  was  fo  called  allegorically.  I had  obferved, 
that  feveral  of  the  terms  in  trigonometry  were  derived  from  a bow  to 
fhoot  with,  and  its  appendages ; as  arats  the  bow,  chorda,  the  llring, 
and  fagitta  the  arrow,  by  which  name  the  verfed  fine,  which  repre- 
fents  it,  was  fometimes  called  ; alfo,  that  the  tangent  was  fo  called 
from  its  office,  being  a line  touching  tlie  circle,  and  fecans  from  its  cut- 
ting the  fame:  I therefore  imagined  that  the  Jmus  was  fo  called,  either 
•from  its  rcfcmblanceto  the  bread  or  bofom,  or  from  its  being  a lint 
drawn  within  the  bofom  (Jtnus)  of  the  arc,  or  from  its  being  that  part 
of  the  dring  (chorda)  of  a bow  (arcus)  which  is  drawn  near  the 
bread  (Jtnus ) in  the  a£f  of  fhooting.  And  perhaps  Vitalis’s  defini- 
tion, abbve-quoted.  has  fome  allufion  to  the  fame  fimilitude. 

Alfo  Vieta  feems  to  allude  to  the  fame  thing,  in  calling^w  an 
allegorical  word,  in  page  417  of  his  works,  as  publiihed  by  Swooten, 
where,  wi:l-  his  ufual  judgment  and  precifion,  he  treats  of  the  pro- 
pri  ty  of  the  terms  ufed  in  trigonometry  for  certain  lines  drawn  in 
and^abom  the  circle  ; of  which,  as  it  very  well  deferves,  1 lhall  here 
extraft  the  principal  part,  to  (how  the  opinion  and  arguments  of  fo 
great  a man  on  thofe  names.  “ Arabes  autem  femifles  inferiptas  du« 
plo,  numeris  prxfertim  xdimatas,  vocaverunt  allegoricd  ^INUS,  atque 
ideo  ipfain  femi-diametrum,  qua:  maxima  ed  feniifflum  inferiptarum, 
SiNUM  Totum.  Et  dc  iis  fua  meihodo  canoncs  exiverunt  qui  circum- 
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feruntUT,  fupputante  prxfertiin  Rc^iomontano  bene  jufte  et  accurate, 
in  iis  etiam  particulis  qualium  femidiamecer  adfumitur  1 0,00'J,UUt).  • 
" Ex  canonibus  Jeindc  finuum  derivaverunt  recentiores  canonem 
femidium  circumfcriptaruni,  (juem  dixere  Facundum  ; et  canonem 
edu£Iarum  ^ centra,  quern  6\xcrt  F<ecuttdiJftmum  ex.  Bineficum,  hypo- 
tenuTis  addi^um.  Atque  ade6  femides  circumfcriptas,  numeris  prx- 
fertim  seftimatas,  vocaverunt  Facundos,  -Sinus  numerofve  videlicet } 
quanqu-im  nihil  vetat  Foecundi  nomen  fubftantivd  accipi.  Hypote* 
nufas  autenr  Benehcas,  vel  etiam  fimpliciter  Hypotenufas  : quoniam 
hypotenufa  in  primd  ferie  linus  totius  nomen  retinet.  itaque  ne  no- 
vitate  veroorum  res  adumbreter,  et  alioqui  fua  artiheibus,  eo  nomine 
debita,  przripiatur  gloria,  prxpoiita  in  Canone  Mathematico  canon- 
icis  numeris  inferiptio,  candide  admonet  primam  feriem  elTe  Canonem 
Sinuum.  In  fecunda  vero,  partem  canonis  foecundi,  partem  canonia 
foccundiflimi,  contincri.  In  tenia,  reliquam. 

“ Sane  pneter  inferiptas  et  circumfcriptas,  circulum  etiam  adficiunt 
alix  lincae  re£I*,  velut  Incidcntes,  Tangcntes.et  Secantes.  Verum 
ills  voces  fubdantivx  funt,  non  peripheriarum  relativx.  Ac  fccare  qui- 
dem  circulum  linea  redia  tunc  intelligitur,  cum  in  duobus  pun£iis  fecat. 
Itaque  non  loquuntur  bene  geometrice,  qui  cdu£las  e centro  ad  metas 
circumferiptarum  vocant  fecantes  impropri^,  cum  fecantes  et  tangen- 
tes  ad  certos  angulos  vel  peripherias  referunt.  Immo  verb  anem  con- 
fundunt,  cum  his  vodbus  necefle  habeat  uti  geometra  abs  relatione. 

“ Quarc  fi  quibus  arrideat  Arabum  metapnora ; qux  quidem  aut 
omninu  retinenda  videtur,  aut  omninu  explodenda ; ut  iemilTcs  in- 
feriptas, Arabes  vocant  finus  5 fic  femifles  circnmfcriptx,  vocentur 
Profinus  AmCnufve  ; et  cdu£Ix  e centro  Transfinuofx.  Sin  allego- 
ria  difpliceat,  gcometrica  fane  inferiptarum  et  circumferiptarum  no- 
mina  retincantur.  Et  cum  eduQxd  centro  ad  metas  circumferiptarum, 
non  habeant  hadfenus  nomen  certum  neque  elegans,  voceantur  fane 
profemidiametri,  quafi  protenfx  femidiametri,  fe  habentes  ad  fuas 
circumfcriptas,  ficut  femidiametri  ad  inferiptas.” 

Againd  the  Arabic  origin  however  of  this  word  (Jmus)  may  be* 
urged  its  being  varied  according  to  the  fourth  declenfion  of  Latin 
nouns,  like  marius and  that  if  it  were  an  Arabic  word  latinized,  it 
would  have  been  ranked  under  either  tlie  hrd,  fccond,  or  tlrird  de« 
clenlion,  as  is  ufual  in  fuch  adopted  words. 

So  that,  upon  the  whole,  it  will  perhaps  rather  feem  probable,  that 
the  term /uiut  is  the  Latin  word  anfwering  to  the  name  by  which  the 
Saracens  called  that  line,  and  not  their  word  itfelf.  And  this  conje^ure 
feems  to  be  rendered  ftill  more  probable  by  fomc  expreflions  in  pa.  4 
and  5 of  Otlio's  Preface  to  Rheticus’s  Canon,  where  it  is  not  only  faid, 
that  the  Saracenscailed  the  half-chord  of  double  the  arc  finus,  but  alfo 
that  they  called  tlic  part  of  theradiuslying between  the  fine  and  thearc 
Jmus  verjus,  vt! fagitta,  which  are  evidently  Latin  words,  and  feem  to 
be  intended  for  the  l.atin  tranilations  of  the  names  by  which  the  Ara- 
bians called  thefe  Hues,  or  the  numbersexprellingthe  lengchsofthem. 

And  this  conjedfurehas  been  confirmed  and  rcaliled,  by  a reference 
toGolius'sl  exicon  of  the  Arabic  and  Latin  languages.  In  confeqQence 
1 find  that  the  Arabic  and  Latin  writers  on  trigonometry  do  both  of 
them  ufe  thofe  words  in  the  fan)c  allegorical  fenfe,  the  latter  being 
the  Latm  tranilatioas  of  the  former,  and  net  the  Arabic  words  cor- 
rupted. 
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rupted.  Thus  the  true  Arabic  word  to  denote  the  trigonometrical  iine» 
is  pronounced  ’Jtih,  (reading  the  vowels  in  the  French  man- 

ner), meaning^nu/  indufti,  wjlisque,  the  bofom  part  of  the  garment  } 
the  verfed  Gne  is  Sehim,  which  is/agitta,  the  arrow  ; the  arc  is 

, which  is  arcut,  the  arc  ; and  the  chord  is  Fitr,  that 
is,  chorda,  the  chord. 


OF  LOGARITHMS. 

HE  trigonometrical  canon  of  natural  Gnest  tangents  and  fecants, 
being  now  brought  to  a conGderable  degree  of  perfection,  the  great 
length  and  accuracy  of  the  numbers,  togetlier  with  the  increaGng 
delicacy  and  number  of  aitronomical  problems  and  fphcrical  triangles, 
to  the  refolution  of  which  the  canon  was  applied,  urged  many  perfons, 
converfant  in  thofe  matters,  to  endeavour  to  difeover  fome  means  of 
diminifliing  the  great  labour  and  time,  requifite  for  fo  many  multi- 
plications and  divifions,  in  fuch  large  numbers  as  the  tables  then  con- 
Gfted  of.  And  their  chief  aim  was,  to  reduce  the  multiplications  and 
divifions  to  additions  and  fubtraCJions,  as  much  as  polGble. 

For  this  purpofe,  Nicholas  Raymer  Urfus  Dithmarfus  invented  an 
ingenious  method,  which  ferves  for  one  cafe  in  the  Gnes,  namely, 
when  radius  is  the  Gi-ft  term  in  the  proportion,  and  the  Gnes  of  two 
arcs  arc  the  lecond  and  third  terms;  for  he  (bowed,  that  the  fourth 
term,  or  fine,  w'ould  be  found  byonlytaking  halfthe  fum  or  difference 
of  the  fines  of  two  other  arcs,  which  (liould  be  the  fum  and  difference 
of  the  lei's  of  the  two  former  given  arcs,  and  the  complement  of  the 
greater.  This  is  no  more,  in  eft'eCf,  than  the  following  well-known 
theorem  in  trigonometry  : as  half  radius  is  to  the  fine  of  one  arc,  fo  is 
^ the  Gne  of  another  arc,  to  the  coGiie  of  the  difference  minui  the  co- 
fine  of  the  fum  of  the  faid  arcs.  The  author  publiflied  this  ingenious 
device  in  158tl,  in  h\%  Fundnmentum /IJlronomict.  And  three  or  four 
years  afterwards  it  was  greatly  improved  by  Clavius,  who  adapted  it 
to  all  proportions  in  the  refolution  of  fphcrical  triangles,  for  all 
fines,  tangents,  fecants,  verfed  fines,  &c  ; and  that  whether  radius 
be  in  the  proportion  or  not.  All  which  he  explains  very  fully  in  km. 
5.i,  lib.  1.  of  his  treatife  on  the  AJirolahe.  See  more  on  this  fubje£t 
in  Longoinoiit.  Allron.  Danica.  pa.  7,  et  fcq.  This  method,  although 
ingenious,  depends  not  on  any  abftratt  property  of  numbers.*  but 
only  on  the  relations  of  certain  lines,  drawn  in  and  about  the  circle  ; 
and  it  was  therefore  rather  limited,  and  fometimes  attended  with 
trouble  in  the  application. 

After  perhaps  various  other  contrivances,  inceffant  endeavours  at 
length  produced  the  happy  inventioiioflogarithms,  whichare  of  diredt 
and  univerf.il  application  to  all  numbers  abftr.adfcdlyconfidcred,  being 
derived  from  a property  inherent  in  numbers  themfelves. ' Tliis  pro- 

Emny  be  confidered,  cither  as  the  relation  between  a geometrical 
of  terms  and  a correfpondilig  arithmetical  one,  or  as  the  relation 
between  ratios  and  the  meafures  of  ratios,  which  conies  to  much  the 
fame  thing,  having  been  conceived  in  one  of  thefe  ways  by  fome  of  the 
' writcis 
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writen  on  this  fubjed,  and  in  the  other  by  the  reft  of  them,  as  well  ns 
in  both  ways  at  different  times  by  the  fame  writer.  A fummary  idea 
of  thU  {ilbperty,  and  of  the  probable  reflections  made  on  it  by  the 
£rft  writers  on  logarithms,  may  be  to  the  following  effect : 

The  learned  calculators,  about  the  clofe  of  the  1 Gth,  and  begin- 
ning of  the  nth  century,  finding  the  operations  of  multiplication  and 
divifion  by  very  long  numbers,  of  feren  or  eight  places  of  figures,  which 
they  had  netjuently  occafion  to  perform,  in  refolving  problems  relating 
to  geography  and  aftronomy,  to  be  exceedingly  troublefome,  fet  thein- 
felves  to  confider  whether  it  was  not  poflible  to  find  fome  method  of 
lelTening  this  labour,  by  fubftituting  other  eafier  operations  in  their 
Head.  In  purfuitof  this  objeCf,  they  refleCfed,  that,  fince  in  every 
multiplication  by  a whole  number,  the  ratio,  or  proportion,  of  the 
produCl  to  the  multiplicand,  is  the  fame  at  the  ratio  of  the  multiplier 
tounity,  it  will  follow  that  the  ratio  of  the  produCt  to  unity  (which,  ac- 
cording to  Euclid’s  definition  of  compound  ratios,  is  compounded 
of  the  ratios  of  the  faid  produd  to  the  multiplicand  and  of  the  mul- 
tiplicand to  unity),  muft  be  equal  to  the  Aim  of  the  two  ratios  of  the 
multiplier  to  unity  and  of  the  multiplicand  to  unity.  Confequently,  if 
they  could  find  a fet  of  artificial  numbers  that  fhould  be  the  reprefenta- 
tives  of,  or  ihould  be  proportbnal  to,  the  ratios  of  all  forts  of  numbers 
to  unity,  the  addition  of  the  two  artificial  numbers  that  (hould  repre- 
fent  the  ratios  of  any  multiplier  and  multiplicand  to  unity,  would  an- 
swer to  the  multiplication  of  the  faid  rriultiplicand  by  the  faid  multi- 
plier, or  the  Aim  arifing  from  the  addition  of  the  faid  reprefentative 
numbers  would  be  the  reprefentative  number  of  the  ratio  of  t!ie  pro- 
duft  to  unity,  and  confequently,  the  natural  number  to  wliich  it 
(hould  be  found,  in  the  table  of  the  faid  artificial  or  reprefentative 
numbers,  that  tlie  faid  Aim  belonged,  would  be  theproduft  ofthefaid- 
multiplicand  and  multiplier.  Having  fettled  this  principle,  as  the 
foundation  of  their  wifhed-for  mettiod  of  abridging  the  labour  of  cal- 
culations, tliey  refolvetl  to  compofe  a tabic  of  fuch  artificial  numbers, 
or  numbers  that  {hould  be  reprefentatives  of,  or  proportional  to,  tiie 
ratios  of  all  the  common  or  natural  numbers  to  unity. 

The  firft  obfervation  that  naturally  occurred  to  them  in  the  pnrfuit 
of  thisfeheme  was,  that  whatever  anificl.  l numbers  (hould  be  cliofen 
to  reprefent  the  ratios  of  other  whole  numbers  to  unity,  the  ratio  of 
equality,  or  of  unity  to  unity,  mull  be  reprefented  by  0;  becaufe  that 
ratio  has  properly  no  magnitude,  fince,  when  it  is  added  to,  or  Aib- 
tra£led  from,  any  other  ratio,  it  neither  incrcafcs  nor  diminiflics  it. 

Ttie  fecond  obfervation  that  occurred  to  them  was,  that  any  num- 
ber whatever  might  be  chofeti  at  pleafure  for  the  reprefentative  of  the 
ratio  of  any  given  natural  number  to  unity;  but  that,  when  once  fucli 
choice  was  made,  all  the  other  reprefentative  numbers  would  be 
thereby  determined,  becaufe  tiiey  muft  be  greater  or  lefs  than  tliat  firft 
reprefentative  number,  in  the  fame  proportions  in  which  the  ratios  re- 
prefented by  them,  or  the  ratios  of  t le  correfponding  natural  numbers 
to  unity,  were  greater  or  lefs  than  the  ratio  of  the  faid  given  natural 
number  to  unity.  Thus,  either  I,  or  2,  or  3,  &c,  miglit  be  chofen 
for  the  reprefentative  of  t:ic  ratio  of  iO  to  1 . But,  if  1 be  chofen  for  it, 
the  reprefentatives  of  the  ratios  of  100  to  1 and  lOoOto  I,  which  are 

double 
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double  and  triple  of  the  ratio  of  1 0 to  1 , tnuft  be  2 and  3,  and  Cannot 
be  any  other  numbers  ; and  if  2 be  chofen  for  it,  then  the  reprefenta- 
tives  of  theratios  of  lOJto  I and  1000  to  I , will  be  4 and  o,  atll  cannot 
be  any  other  numbers ; and,  if  3 be  chofen  for  it,  then  the  reprefenta- 
tives  of  the  ratios  of  100  to  I and  1000  to  1,  will  be  6 and  9,  and 
cannot  be  any  other  numbers  j and  fo  on. 

The  third  obfervation  that  occurred  tothem  was, that,  as  thefe  arti- 
ficial numbers  were  reprefentatives  of,  or  proportional  to,  ratios  of  the 
natural  numbers  to  unity,  they  mud  be  exprelEons  of  the  numbers  of 
fome  fniallcr  equal  ratios  that  are  contained  in  the  faid  ratios.  Thus, 
if  1 be  taken  for  the  reprefentative  of  the  ratio  of  10  to  I,  then  3, 
which  is  the  reprefentative  of  the  ratio  of  1000  to  1,  will  exprefs  the 
number  of  ratios  of  10  to  1 that  are  contained  in  the  latio  of  KXK)  to  1. 
And  if,  indead  of  I,  we  make  10,000,000,  or  ten  millions,  the  reprefen- 
tativc  of  the  ratio  of  10  to  1,  (in  which  cafe  1 will  be  the  reprefentative 
of  a very  fmall  ratio,  or  which  is  only  the  ten-millionth  part 

of  the  ratio  of  10  to  I,  or  willbethereprefentativeofthe  10,000,000th 
root  of  10,  or  of  the  hrlt  or  fmallefl  of  9,999,999  mean  proportionals 
interpofed  between  1 and  10),thereprcfentativeoftheratioof  1000  to 
1 , which  will  in  this  cafe  be  30,000,000,  will  exprefs  the  number  of 
thofe  ratiuncula,  or  fmall  ratios  of  the  10,00r ,000th  root  of  10  to  1, 
which  arc  contained  in  the  faid  ratio  of  1000  to  1.  And  the  like  may 
be  fhown  of  the  reprefentative  of  the  ratio  of  any  other  number  to 
unity.  And  therefore  they  thought  thefe  artificial  numbers,  which 
thus  reprefent,  or  are  proportional  to,  the  magnitudes  of  the  ratios 
of  the  natural  numbers  to  unity,  might  not  improperly  be  called  the 
Logarithms  of  thofe  ratios,  lince  they  exprefs  the  numbers  of 
fmallcr  ratios  of  which  they  are  compofed.  And,  then,  for  the  fake 
of  brevity,  they  called  them  the  Logarithms  of  the  faid  natural  nrtmieri 
ihemfeives,  which  arc  the  antecedents  of  the  faid  ratios  to  unity,  of 
wliich  they  are  in  truth  the  reprefentatives. 

The  foregoing  method  of  confidering  this  property  leads  to  much 
the  fame  conclufions  as  the  other  way,  in  which  the  relations  between 
a geometrical  feries  of  terms,  and  their  cxpo^cnt^,or  the  terms  of  an 
arithmetical  feries,  arc  contemplated.  In  this  latter  way,  it  readily 
occurred  that  the  addition  of  tlic  terms  of  the  arithmetical  feries  cor- 
refponded  to  the  multiplication  of  the  terms  of  the  geometrical  feries; 
and  that  the  arithmeticals  would  therefore  form  a fet  of  artificial 
numbers,  which,  when  arranged  in  tables,  with  their  geometricah( 
would  anfwcr  the  purpofes  defired,  as  has  been  explained  above. 

From  this  property,  byaifumingfour  quantities,  two  of  them  as  two 
terms  in  a geometrical  (cries,  and  the  others  asthctwocorrefponding 
terms  of  the  arithmeticals,  or  artificials,  or  logarithms,  it  is  evident 
that  all  the  other  terms  of  both  the  two  feries  may  thence  be  generated. 
And  therefore  there  may  be  as  many  fits  or  fcales  of  logarimms  as  wc 
pleafe,  fince  they  depend  entirely  on  the  arbitrary  aiTumption  of  the 
firll  two  arithmeticals.  And  all  polllble  natural  numbers  may  be 
fuppofed  to  coincide  with  fome  of  the  terms  of  any  geometrical  pro- 
grelfion  whatever,  the  logarithms  or  arithmeticals  determining  winch 
of  the  terms  in  that  progrelTion  they  are. 

It  was  proper  however  that  the  arithmetical  feries  (hould  be  fo  af- 
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famed,  as  that  the  term  0 in  it  might  anfwer  to  the  term  1 in  the  geo* 
metricals;  othervrife  the  fum  of  the  logarithms  of  any  two  numMrs 
would  be  always  to  be  diminifhed  by  the  logarithm  ot  1 , to  give  the 
logarithm  of  the  produ£l  of  thofe  numbers : for  which  reafon,  making 
0 thelogarithm  of  1,  andalTumingany  quantity  whatever  for  the  value 
of  thelogarithm  of  anyone  number,  the  logarithms  of  all  other  num* 
bers  were  thence  to  be  derived.  Andhence,  like  as  the  multiplication 
of  two  numbers  is  effeGed  by  barely  adding  their  logarithms,  fo  divi- 
fion  is  performed  by  fubtra£Hng  the  logarithm  of  the  one  from  that 
of  the  other,  raiGng  of  powers  by  multiplying  the  logarithm  of  the 
given  number  by  the  index  of  the  power,  and  extra£linn  of  roots  by 
dividing  the  logarithm  by  the  index  of  the  root.  It  is  alfo  evident,  that 
in  all  fcales  or  fyftems  of  logarithms,  the logaritlim  of 0 will  be inhniie  4 
namely,  infinitely  negative  if  the  logarithiusincreafe  with  the  natural 
numbers,  but  infinitely  poCtive  if  the  contrary ; bect^l'c  that  while  the 
geometrical  feries  mulldecreafe  tlirough  infinite  divilioiis  by  the  ratio 
of  the  progrefhon,  before  the  quotient  come  toO  or  nothing;  the  loga- 
rithms, or  arithmeticals,  will  in  like  manner  undergo  the  correfpond- 
ing  infinite  fubtrafiions  or  additions  of  the  common  equal  difference; 
which  equal  increafe  or  decreafe,  thus  indefinitely  continued,  mult 
needs  tend  to  an  infinite  refult. 

This  however  was  no  ncwly-difcovero<l  property  of  numbers,  but 
what  was  always  well  known  to  all  mathematicians,  being  treated  of 
in  the  writings  of  Euclid,  as  alfo  by  Archimedes,  who  made  great 
ufe  of  it  in  his  ArermriuSf  or  treatife  on  the  number  of  the  fairds, 
namely,  in  alligning  the  rank  or  place  of  thofe  terms,  of  a geometrical 
feries  produced  from  the  multiplication  together  of  any  of  the  fore- 
going terms,  by  the  addition  of  the  correfponding  terms  of  the  arith- 
metical feries,  which  fervetl  as  the  indices  or  exponents  of  the  former. 
Stifelius  alfo  treats  very  fully^>f  this  property  at  folio  35  et  feq.  and 
there  explains  all  its  principal  ufes,  as  relating  to  the  logarithms  of 
numbers,  only  without  the  name  ; fucli  as,  that  addition  anfwers  to 
multiplication,  fubtradlion  to  divifion,  multiplication  of  exponents  to 
involution,  and  dividing  of  exponents  to  evolution  ; all  which  he  ex- 
emplifies in  the  rule-of-tlirec,  and  in  finding  fcveral  mean  propor- 
tionals &c,  exa£fly  as  is  done  in  logarithms.  So  that  he  feems  10  have 
been  in  the  full  pofleflion  of  tlie  idea  of  logarithms,  but  without  the 
neceffity  of  making  a table  of  fuch  numbers,  for  the  reafon  wliy,  * 
tables  of  tliefe  numbers  were  not  fooner  compofed,  was,  that  the  ac- 
curacy and  trouble  of  trigonometrical  computations  had  not  fooner 
rendered  them  necefl’ary.  It  is  therefore  not  to  be  doubted,  that 
about  the  clofe  of  the  fixteenth  and  beginning  of  the  feventeenth 
century,  many  perfons  had  thoughts  of  fuch  a table  of  numbers,  be- 
fides  the  few  who  are  faid  to  have  attempted  it. 

It  has  been  faid  by  fome,  that  Longomontanus  invented  logarithms  ; 
but  tills  cannot  well  be  fuppofed  to  have  been  any  more  than  in  idea, 
fince  he  never  publilhed  any  thing  of  the  kind,  nor  ever  laid  claim  to 
the  invention,  though  he  lived  thirty-three  years  after  they  were  firft 
•publilhed  by  baron  Napier,  as  he  died  only  in  1647,  when  tliey  had 
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been  long  known  anJ  received  all  over  Europe.  Nay  more,  Lon« 
gomomanus  himfclf  afcribes  the  invention  to  Napier : vid.  Aftron. 
Uanica,  p.  7,  &c.  Some  circumdancet  of  this  matter  are  indeed  re* 
latcd  by  Wood  in  his  Athentc  Oxenienfti,  under  the  article  Briggs,  oit 
the  authority  of  Oughtred  and  Wingate,  viz.  “That  one  Dr.  Craig, 
a Scotchman,  coming  out  of  Denmark  into  his  own  country,  called 
upon  Joh.  Neper  baron  of  Marchellon  near  Edenburg,  and  told  him, 
among  other  difcourfes,  of  a new  invention  in  Denmark  (by  Longo* 
montanus  as  'tis  faid)  to  fave  the  tedius  multiplication  and  divifion  in 
adronomical  calculations-  Neper  being  felicitous  to  know  farther  of 
him  concerning  this  matter,  he  could  give  no  other  account  of  it, 
than  that  it  was  by  proportionable  numbers.  Which  hint  Neper 
taking,  he  defired  him  at  his  return  to  call  upon  him  again.  Craig, 
after  fome  weeks  had  paQcd,  did  fo,  and  Neper  then  (bowed  him  a 
rude  draught  of  |hat  he  called  Canon  niirnbtJis  Legarithmerum,  Which 
draught,  with  fome  alterations,  he  printing  in  1614,  it  came  forth*, 
with  into  the  hands  of  our  autiior  Briggs,  and  into  thofc  of  Will. 
Oughtred,  from  whom  the  relation  of  this  matter  came.” 

Kepler  alfo  fays,  that  one  Jude  Byrge,  aiTiilant  adronomer  to  the 
landgrave  of  Hcife,  invented  orprojedlcd  logarithmsiong before  Neper 
did ; but  that  thev  had  never  come  abroad,  on  account  of  the  great 
refervednefs  of  their  author  with  regard  to  his  own  compofitions.  It  is 
alfo  faid  that  Byrge  computed  a table  of  natural  fines  for  every  two 
fcconds  of  the  quadrant. 

But  whatever  may  have  been  faid,  or  conjeffured,  concerning  any 
thing  that  may  have  been  done  by  others,  it  is  certain  that  the  world 
is  indebted,  for  the  hrd  publication  of  logarithms,  to  John  Napier,  or 
Nepair*,  or  in  Latin,  Neper,  baron  of  Mcrchidon,  or  Markindon, 

in 


^ Thcoliginof  whiciinamcy  Crawftiid  infjrms  uty  wag  fiom  a Hcfi)  pecr/f/i  acton  oi 
one  ol'his  anci'dors,  viz.  Donald,  fccond  fon  of  ihc  catl  of  Lenox,  in  (he  tim^  of  David 
the  Second.  **  Some  EnglUh  writci-s,  midakir.g  the  import  of  the  term  having 

called  this  eelehtated  peril >n  lord  Napier,  a Scotch  nohlcman.  He  was -not  indeed  a pcci 
of  ScotUud  : but  the  peerage  of  Scotland  infbi  mi  us,  that  be  wa«  vf  a vt-ry  anviem.  ho- 
nourable, and  iliudrKHJS  family  ; that  his  anceflors,  for  mai  y generations,  had  been  (>uircf&d 
of  fundry  baiunie^,  and,  nmongfl  others,  of  the  bartmy  of  Merchidoun,  which  dciceudcd  to 
him  by  the  death  of  his  father  in  160$.  Mr  Briggs,  thercJbie,  very  propctly  ftyles  h»m 

New*,  according  to  Skene,  %nrh»um  ' In  this  r<  aim  (of  Sco*  land) 

ho  is  called  a Baironnc,  ^dha  haldis  hit  Undes  immediatt  lie  in  cinefc  of  the  kmg,  and  lies 
pow'tr  of  Pit  and  Gallows  ; F^a  r/  ¥u*ca  ; qubllk  Ivd  inftitute  a;rd  £ianted  be  king 
Malrxmic,  quha  gave  power  to  theBarrones  to  have  anc  Pir,  quhaitm  uemrn  condemned  for 
thiel'tfuld  be  drowned, .mdanc  Gallows,  wheicupun  nicn  thicvt  s BndtictpafibwrcsluUibe  hang- 
ed, ccNif  rme  to  the  door.'c  given  tn  the  BaiTon  C,ui  t thacancr.t.'  S j tlut  a Scotch  baton, 
though  no  peer,  was  ncvxithcleCs  a very  confiderahic  pefUm*ige,  both  in  d gnity  and  power.'* 
ifruf’i  huay  ea  L»gAritkmi., . The  name  of  the  illuAriout  invenlorof  logarithms,  and  his  family# 
has  been  variouBy  written  at  difitrent  times,  and  on  di^reiit  occafions.  in  his  own  Latin 
works,  kind  in  (perhaps)  all  other  books  in  Latin,  it  is  ytptr,  ur  Sfp<rui  Bare  t 

By  6r*ggs,  in  a letter  to  Aichlnlhop  Ufiier,  he  iscallcd  N tperyUrd^ Atarkitfton  \ In  Wright's 
tranBatiun  of  the  logarithms,  which  was  revifed  by  the  author  himfclf,  and  pub* 
lilYud  m 1616,  he  is  called  iaron  of  and  the  fame  by  Craw^rd 

and  foir.c  others:  But  M<Keaaie  and  othets  wiicc  it  Aaron  ^ 

which  being  alfo  the  orthography  now  ufed  by  the  family,  I Ihall  adopt  in  this 
work.  1 obfervt  alfo,  that  the  Scotch  Comper.d;um  of  Honour  fays  he  was  only 
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In  Scotland,  who  died  the  3d  of  April  1618,  ?t67  years  of  age.  Ba- 
ron Napier  added  confiderable  improvements  to  trigonometry,  and  the 
frequent  numeral  computations  he  performed  in  this  branch  gave  oc- 
cafion  to  his  invention  of  logarithms,  in  order  to  fave  part  of  the 
trouble  attending  thofe  calculations  ; and  for  this  rcafon  he  adapted 
his  tables  peculiarly  to  trigonometrical  ufes. 

Tills  difeovery  he  publifhed  in  1614,  in  his  book  intituled  Mirtfici 
Lognrithmorum  Canonis  Deferipiio,  referving  the  conftru^Iion  of  the 
numbers  tilt  the  fenfe  of  the  learned  concerning  his  invention  (hould 
be  known.  And,  excepting  the  conftruflion,  this  is  a perfeft  work 
on  this  kind  of  logarithms,  containing  in  effe£l  the  logarithms  of  all 
numbers,  and  the  logarithmic  fines,  tangents,  and  fecants,  for  every 
minute  of  the  quadrant,  together  with  the  defeription  and  ufes  of  the 
tables,  as  alfo  his  definition  and  idea  of  logarithms. 

Napier  explains  his  notion  of  logarithms  by  lines  deferibed  or  ge- 
nerated by  the  motion  of  points,  in  this  manner  : He  firft  conceives  a 
line  to  be  generated  by  the  equable  motion  of  a point,  which  pafles  over 
equal  portions  of  it  in  equal  fmall  moments  or  portions  of  time  : he 
then  confiders  another  line  as  generated  by  the  unequal  motion  of  a 
point,  in  fuch  manner  that,  in  the  aforefaid  equal  moments  or  poe^ 
tions  of  time,  there  may  be  deferibed  or  cut  off,  from  a given  line,  parts 
which  (hall  be  continually  in  the  fame  proportion  with  the  refpedlive 
remainders,  of  that  line,  which  had  before  been  left : then  are  the  fe- 
Tcral  lengths  of  the  firft  line,  the  logarithms  of  the  correfponding  parts 
of  the  latter.  Which  defeription  of  them  is  fimilar  to  this,  th.it  the 
logarithms  are  a feries  of  quantities  or  numbers  in  arithmetical  pro- 
greffion,  adapted  to  another  feries  in  geometrical  progreffion.  The  firft 
or  whole  length  of  the  line,  which  is  diminilhed  in  geometrical  pro- 
greffion, he  makes  the  radius  of  a circle,  and  its  logarithm  0 or  no- 
thing, rcprefentjng  the  beginning  of  the  firft  or  arithmetical  line  ; and 
the  feveral  proportional  remainders  of  the  geometrical  line,  are 
the  natural  fines  of  all  theother  parts  of  the  quadrant,  dccreafing  down 
to  nothing,  while  the  fucceffive  increafing  values  of  the  arithmetical 
line,  ate  the  correfponding  logarithms  of  thofe  deercafing  fines;  fo  that, 
while  the  natural  lines  dccrcafe  from  radius  to  nothing,  the.r  loga- 
rithms increafe  from  nothing  to  infinite.  Napier  made  the  logarithm 
, of  radius  to  be  O,  that  he  might  fave  the  trouble  of  adding  and  fub- 
tra£fing  it,  in  trigonometrical  proportions,  in  which  it  fo  frequently 
occurred ; and  he  made  the  logarithms  of  the  fines,  from  the  entire 
i)uadrant  down  to  0,  to  increafe,  that  they  might  be  pofitive,  and  fo 
in  his  opinion  the  cafier  to  manage,  the  fines  being  ot  more  frequent 
ufe  than  the  tangents  and  fecants,  of  which  the  wmole  of  the  latter 
and  half  the  former  would,  in  his  way,  be  of  a different  affc£lion  from 
the  fines  ; for  it  is  evident  that  the  logarithms  of  all  the  fecants  in  the 
quadrant,  and  of  all  the  tangents  above  45®,  or  the  half  quadrant, 
would  be  negative,  being  the  logarithms  of  numbers  greater  than  the 
radius,  whofe  logarithm  is  made  equal  to  0 or  nothing. 

Sir  John  Napier,  ind  thet  bii  fon  and  heir  ArchibaM,  wai  the  firft  lord,  bnog  ralfed  ro  that 
dignity  in  16'i6.  Be  thii  however  at  it  rfMT,  1 ftuU  conform  to  the  common  modea  of  ezpief- 
Aon«  and  call  him  indiftexeatljri  BtrpH  or  L$td 
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As  to  the  contents  of  Napier’s  table  •,  it  confids  of  the  riatural  fines 
and  their  logarithais,  for  every  minute  of  tlie  quadrant.  Like  moft 
other  tables,  the  arcs  arc  continued  to  45  degrees  from  top  to  bottom 
on  the  left-hand  fide  of  the  pages,  and  then  returned  b.ackwards  from 
bottom  to  top  on  the  right-hand  fide  of  the  pages  : fo  that  the  arcs 
and  their  complements,  with  the  fines,  natural  and  logarithmic,  (land 
on  the  fame  line  of  the  page,  in  fix  columns ; and  in  another  column, 
in  the  middle  of  the  page,  are  placed  die  differences  between  the  lo- 
garithmic fines  and  cofines  on  the  fame  lines,  and  in  the  adjacent  co- 
lumns on  the  right  and  left ; thus  making  in  all  feven  columns  in 
each  page.  Of  thefe  columns,  the  firft  and  feventh  contain  the  arc 
and  its  complement,  in  degrees  and  minutes  j the  fecond  and  fixth, 
the  natural  fine  and  cofine  of  each  arc  the  third  and  fifth,  the  loga- 
rithmic fine  and  cofine  ; and  the  fourth,  or  middle  column,  the  dif- 
ference between  the  logarithmic  fine  and  cofinewhich  are  in  the  third 
and  fifth  columns. 

To  elucidate  the  defeription,  the  firll  page  of  th«  table  is  here  in- 
ferted,  as  follows: 
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Befidcsthe  columns  which  arc  a£lually  contained  in  this  table,  as 
above  exhibited  and  defcribcd,  namely,  the  natural  and  logarithmic 
fines  and  their  differences,  the  fame  taole  is  made  to  ferve  alfo  for  the 
logarithmic  tangents  and  fecants  of  the  whole  quadrant,  and  for  the 
logarithms  of  common  numbers.  For,  the  fourth  or  middle  column 
contains  the  logarithmic  tangents,  being  equal  to  the  differences  be- 
tween the  logarithmic  fines  and  colines,  when  the  logarithm  of  radius 
is  0,  becaufe  coflne  : fine  : : radius  ; tangent,  that  is,  in  logaritiims, 
tangent  = fine  — cofine.  Alfo  the  logarithmic  fines,  made  negative, 
become  the  logarithmic  cofecants,  and  the  logarithmic  cofines  made 
negative,  are  the  logarithmic  fecants  j becaufe  fine  : radius  : : radius  : 
cofecant,  and  cofine  : radius  : : radius  ; fecant  { that  is,  in  logarithms, 
cofecant  =i  0 — fine  = — fine,  and  fecant  =0  — cofinc  = — eo- 
fine.  And  to  make  it  aiifwer  the  purpofe  of  a table  of  logarithms  of 
common  numbers,  the  author  direfls  to  proceed  thus : A number  being 
given,  find  that  number  in  any  table  of  natural  fines,  or  tangents,  or 
fecants,  and  note  the  degrees  and  minutes  in  its  arc  ; then  in  his  table 
find  the  correfponding  logarithmic  fine,  or  tangent,  or  fecant,  to  the 
fame  number  of  degrees  and  minutes  ; and  it  will  be  the  required  lo- 
garithm of  the  given  number. 

After  his  definitions  and  deferiptions  of  logarithms,  Napier  explains 
his  table,  and  illuftrates  the  precepts  with  examples,  fhowing  how  to 
take  out  the  logarithms  of  fines,  tangents,  fecants,  and  of  common 
numbers ; as  alfo  how  to  add  and  fubtra£l  logarithms.-  He  then  pro- 
ceeds to  teach  the  ufes  of  thofe  numbers  ; and  firfl,  in  finding  any 
of  the  terms  of  three  or  four  proportionals,  fhowing  how  to  multiply 
and  divide,  and  to  find  powers  and  roots,  by  logarithms ; 2dly,  in  tri- 
gonometry, both  plane  and  fpherical,  but  efpecially  the  latter,  in  which 
he  is  very  explicit,  turning  all  the  theorems  for  every  cafe  into  loga- 
rithms, computing  examples  toeach  innumbers,and  tnen  enumerating 
a fet  of  aftronomical  problems  of  the  fpherc  which  properly  belong  to 
each  cafe.  Napier  here  teaches  alfo  feme  new  theorems  in  fpherical 
trigonometry,  panicularly,  that  tlie  tangent  of  half  the  bafe  : tang.  ‘ 
fum  legs ; ; tang.  | dif.  legs ; tang,  i the  alternate  bafe  j and  the  ge- 
neral theorem  fer  what  are  called  his  five  circular  parts,  by  which  he 
condenfes  into  one  rule,  in  two  parts,  the  theorems  for  all  the  cafes 
of  right-angled  fpherical  triangles,  which  had  been  feparatcly  demon- 
flrated  by  Pitifeus,  Lanfbergius,  Copernicus,  Regiomontanus,  and 
others. 

The  defeription  and  ufe  of  Napier’s  canon  being  in  the  Latin  lan- 
guage, they  were  tranflated  into  Engliili  by  Mr.  Edward  Wright, 
an  ingenious  mathematician,  and  inventor  of  the  principles  of  what 
has  commonly,  though  erroneoufly,  been  called  Mercator’s  Sailing. 
He  fent  the  tranflation  to  the  author,  at  Edinburgh,  to  be  revifed  by 
him  before  publication ; who  having  carefully  perufed  it,  returned 
-it  with  his  approbation,  and  a few  lines  introduced  bcfules  into  the 
tranflation.  But,  Mr.  Wright  dying  foon  after  he  received  it  back, 
it  was  after  his  death  publiSied,  together  with  the  tables,  but  each 
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number  to  one  figure  k-fs,  in  the  year  1616,  by  his  fon  Samuel 
Wright,  accompanied  with  a dedication  to  the  £aft-Iiidia  Company, 
as  allb  a preface  by  Henry  Briggs,  of  whom  we  (hall  prefently  have 
occalion  to  fpeak  more  at  large,  on  account  of  the  great  (hare  he  bore 
in  perfefting  the  logarithms.  In  this  tranflation,  Mr.  Briggs  gave 
alfb  the  defeription  and  draught  of  a fcale  that  had  been  invented  by 
Mr.  Wright,  and  feveral  other  methods  ofhisowii,  for  finding  the  pro- 
puitional  parts  to  intermediate  numbers,  the  logarithms  having  been 
on'y  printed  for  fuch  numbers  as  were  the  natural  fines  of  each  mi- 
nute. And  the  note  which  Baron  Napier  inferted  in  this  Englifh  edi- 
tion, and  which  w'as  not  in  the  original,  was  as  follows : “ But  be- 
“ oaufe  the  addition  and  fubtraclion  of  thefe  former  numbers  may 
“ feem  fomewhat  painfull,  1 intend  (ifitlhallpleafe  God)in  a fecond 

edition,  to  fet  out  fuch  logarithms  as  (hall  make  tliofc  numbers 
“ above  written  to  fall  upon  decimal  numbers,  fuch  as  10O,(XM),tX10, 
“ 200,000,000,  300,<100,000  &c,  which  are  eafie  to  be  added  or 
“ abated  to  or  from  any  other  number.”  This  note  had  reference  to 
the  alteration  of  the  fcale  of  logarithms,  in  fuch  manner,  that  I (liould 
become  the  logarithm  of  the  ratio  of  10  to  I,  infiead  of  the  number 
2‘3025f<.‘)l,  which  Napier  had  made  that  logarithm  in  his  t.ible,  and 
which  alteration  had  before  been  recommended  to  him  by  Briggs,  as 
we  (hall  fee  prefently.  Napier  alfo  inferted  a fimilar  remark  in  his 
Rabiiolcpia,  which  he  printed  at  Edinburgh  in  1617. 

The  following  is  tire  preface  to  Wright’s*  book,  which,  as  far 

. wher** 

* Of  this  ingenious  man  I flull  here  infert  in  a note  the  following  memoir^,  ai 
tVey  have  been  UtnAated  from  a Latin  piece  taken  out  of  the  annals  uf  Gunvile  «nd  Cuius 
College  atCamlridge,  vir,  **  This  year  (1615)  d'cd  at  London,  Edward  Wright  of  Gar. 
vcAon  in  Norfolk,  formerly  a fellow  (»f  this  college ; a man  refpeAed  by  all  for  the  h.iegrity 
and  Amplicity  of  bis  manners,  and  alfo  famous  for  hit  A^ill  in  the  mathematical  fdcnccs  : inlb- 
much  that  he  was  defcrvcdly  ftylcd  a rooA  excellent  nutht-marician  by  Richard  Hackluyt.  the 
author  of  an  original  treatifeof  our  EngliAi  navigations.  What  knou-kdgr  lud  acquind 
in  the  fcicnce  of  trechanici,  and  how  ufcfu!l)  he  employ td  (hat  knowledge  to  the  public  as 
well  as  piivate  advantage,  abundantly  appear  both  from  the  w riiings  he  puUilhcd,  and  hum 
the  many  mechanical  operations  dill  extant,  which  are  Handing  munun  ents  uf  his  great  in- 
duHry  and  ingenuity.  He  was  the  6rfl  undertaker  of  that  dithcnlt  bur  ufeful  woik,  by 
whicn  a lirtlt  river  ii  brought  from  the  town  of  Ware  in  a new  canal,  to  fupply  the  city  of 
London  with  water;  but  by  the  tricks  of  others  he  was  hindered  from  completing  the  »oik 
he  had  begun.  He  was  ezci^cnt  both  in  centrivance  and  eivci.tion  ; nor  was  he  inkrior  :o 
the  mod  ingenious  mechanic  in  the  making  of  inHiumcnXs,  eithtr  of  hrafs,  or  any  other 
matter.  To  his  inventiuo  if  owing  whatever  advantage  Hondius's  gei’graphical  charts  have 
above  others;  for  it  was  our  Wright  thattaught  JoSneus  Uondius  the  method  ofcunlliuding 
them,  which  was  till  then  unknown  : but  the  ungrateful  Hondius  concealed  the  name  of  the 
flue  author,  and  arrogattd  the  glory  uf  the  invention  to  himfclf.  Of  this  fraudulent  pta^ice 
the  good  man  could  not  help  complaining,  artd  juftly  enough,  in  the  preface  to  hit 
Treatife  of  ilie  CorreAkm  of  Enurs  in  the  Art  of  Navigation  ; which  be  compofed  wsth  ex- 
cellent judgment,  and  after  long  expcrtcoce,  to  the  gr<  at  advancement  of  naNal  affaiis.  For 
the  improvement  of  this  art  he  w*as  appointed  mathematical  IcAurcr  by  the  Eail- 
India  Compaoyi  and  read  IcAures  in  the  houfe  of  that  woithy  knight  Sir  Thomaa 
Smith,  for  which  be  had  a yearly  falary  of  50  pounds.  This  office  he  difcltarged 
with  great  reputation,  and  much  to  the  Utisfacuon  of  his  hearers.  He  publifhed  in 
Englifh,  a bwk  on  the  doQrme  of  the  fphert,  and  another  concerning  the  con- 
llru^ilon  of  fun-diaU>  He  alfo  pieiUcd  an  ingemous  preface  to  the  learned  GiU 
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trhere  it  mentions  the  change  from  the  Latin  into  Englifli,  is  a literal 
tranflation  of  the  preface  to  Napier’s  original ; but  v^at  follows  that, 
is  added  by  Napier  himfelf.  And  I willingly  infert  it  here,  as  it  con- 
tains a dedaration  of  the  motives  which  led  to  this  difcovery,  and  as 
the  book  itfelf  is  very  fcarce.  “ Seeing  there  is  nothing  (right  well 
beloved  (ludents  in  Ae  mathematics)  that  is  fo  troublefome  to  Ma^e- 
maticall  pradife,  nor  that  doth  more  moled  and  hinder  Calculators, 
than  the  Multiplications,  Divilions,  fquare  and  cubical  £xtra£lions 
of  great  numbers,  which,  befides  the  tedious  expence  of  time,  are  for 
the  mod  part  fubjed  to  many  flippery  errors:  I began  tlierefore  to 
conlider  in  my  minde,  by  what  certaine  and  ready  Art  I might  remove 
thole  hindrances.  And  having  thought  upon  many  things  to  this  pur- 
pofe,  I found  at  length  fome  excellent  briefc  rules  to  be  treated  of 
(perhaps)  hereafter.  But  amongd  all,  none  more  profitable  than  this, 
which  together  with  the  hard  and  tedious  Multiplications,  Divifions, 
and  Extradions  of  routes,  doth  alfo  cad  away  from  the  worke  it  feife, 
even  the  very  numbers  themfelves  that  are  to  be  multiplied,  divided, 
and  refolved  into  rootss,  and  putteth  other  numbers  in  their  place, 
which  performe  as  much  as  they  can  do,  onely  by  Addition  and  Sub* 
tra£Iion,  Divifion  by  two,  or  Divifion  by  tliree ; which  fecret  inven- 
tion, being  (as  all  other  good  things  are)  fo  much  the  better  as  it  (hall 
be  the  more  common ; I thought  good  heretofore  to  fet  forth  in  La- 
tine  for  the  publique  ufe  of  Mathematicians.  But  now  fome  of  our 
Countrymen  in  this  Ifland  well  a(Te£lcd  to  thefe  dudics,  and  the  more 
publique  good,  procured  a mod  learned  Mathematician  to  tranllatc 
the  fame  into  our  vulgar  Englifh  tongue,  who  after  he  had  finilhcd 
it  fent  the  Coppy  of  it  to  me,  to  be  ^ene  and  confidered  on  by  niy- 
felf.  I having  mod  willingly  and  gladly  done  the  fame,  findeit  to  be 
mod  exa(i  and  precifely  conformable  to  my  minde  and  the  originall. 
Therefore  it  may  plcafe  you  who  arc  inclined  to  thefe  dudies,  to  re- 
ceive it  from  me  and  the  Tranflator,  with  as  much  good  will  as  we 
recommend  it  unto  you.  Fare  yee  well.” 

• There  are  alfo  extant  copies  of  Wright’s  tranflation  with  the  date 
1618  in  tlie  title:  but  this  is  not  properly  a new  edition,  but  only 

bm’t  book  on  lh<  loid  (tone.  By  thefr  and  other  kit  wiiiings,  he  ha,  tranfmltted 
his  fiinc  to  lattfl  pulteriry.  While  he  w.is  yet  a of  this  college,  he  could  not 

be  cooce^ied  in  his  private  Audy,  but  was  called  forth  to  the  public  bufmefs  of  the 
kingdom)  by  the  queen's  naajrfty,  about  the  year  1593.  He  wai  ordered  to  attend 
the  earl  of  Cumberland  in  fome  m.riume  expeditions.  One  of  thefe  he  h^s  given  a 
faithful  account  of,  in  the  way  of  a journal  or  cphcmcrii,  to  which  he  has  prefixed 
an  elegant  hydrographical  ch.  rt  of  his  own  contrivance.  A little  before  liii  death,  he 
employed  hiintrU  about  an  Englilh  traoHation  of  the  book  of  logarithms  then  lately 
found  out  by  the  honourable  Baron  Napier,  a Scotchman)  who  had  a great  affedion  for 
him.  Thii  poiUmmous  work  of  his  was  pubhlhcd  foon  after,  by  his  only  fon  Samuel 
Wright,  who  wai  alfo  a fcholar  of  this  college.  He  had  formed  many  other  ufeful  deligns, 
but  was  hindered  by  death  from  bringing  them  to  perfection.  Of  him  it  may  be  truly  (aid, 
th;it  he  dudied  more  to  ferve  the  public  Uian  himfelf ; and  though  he  was  rich  in  fame,  and 
In  ihs  promifti  of  the  great,  yet  he  died  p<jOi)  to  the  fcandal  ol  an  ungrateful  age  " 

Other  anecdotes  ofhim)  as  well  as  many  other  mathcm.itical  authors,  may  be  found  in 
the  curious  hiftory  of  navigation  by  Dr.  James  WUfon,  picEicdtoMr*  ftobeiifoo's  excellent 
fnuUile  on  that  lubjcft. 
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the  old  work  with  a new  title-page  adapted  to  it  (the  oH  one  being 
cancelled),  together  with  the  addition  of  fixteen  pages  of  new  matter 
called  “ An  Appendix  to  the  Logarithms,  Ihowmg  the  prafticc  of 
the  calculation  of  triangles,  and  alfo  a new  and  ready  way  for  th» 
exacl  finding  out  of  fuch  lines  and  logarithms  as  are  not  precifely  to 
be  found  in  the  canons.”  But  we  arc  not  toW  by  what  author ; pro- 
bably it  was  by  Briggs. 

Bcfides  the  trouble  attemling  Napier’s  canon,  in  finding  the  pro- 
portional parts,  when  ufed  as  a tabje  of  the  logarithms  of  common 
numbers,  and  which  was  in  part  remedied  by  the  fore-mentioned  con- 
trivances of  Wright  and  Briggs,  it  was  alfo  accompanied  with  another 
inconvenience,  which  arofe  from  the  logarithms  being  fbmetimes  -b 
or  additive,  and  fometimes  — or  negative,  and  which  required  there- 
fore the  knowledge  of  algebraical  addition  and  fubtradfion.  And  this 
inconvenience  was  occaiioned,  partly  by  making  the  logarithm  of 
radius  to  be  0,  and  the  fines  to  decrcafe,  and  partly  by  the  compen- 
dious manner  in  which  the  author  had  formed  the  (able;  making  the 
three  columns  of  fines,  cofines,  and  tangents,  to  ferve  alfo  for  the 
ether  three  of  cofecants,  fecants,  and  cotangents. 

But  this  latter  inconvenience  was  well  remedied  by  John  Speidell, 
in  his  Nnv  Logarithms^  firft  publiihed  in  1619,  which  contained  all 
the  fix  columns,  and  in  this  order;  fines,  cofnies,  tangents,  cotan- 
gents, fecants,  cofecants;  and  they  were  bcfidcs  made  all  pofitive,  by  be- 
mg  taken  the  arithmetical  complements  of  Napier’s,  that  is,  they  were 
the  remainders  leftby  fubtradfing  each  of  thefc  latter  from  loOUOOOO. 
And  the  former  inconvenience  was  more  effectually  removed  by  the 
laid  Speidell,  ki  an  additional  table,  given  in  the  fixth  imprdlion  of 
the  former  work,  in  the  year  16'J  l-.  This  was  a table  of  Napier’s 
logarithms  for  the  round  or  integer  numbers  1, 12,  3,  4, 5,  &c,  to  KXIO, 
together  witli  their  differences  and  arithmetical  complements  ; as  alfo 
' the  halves  of  the  faid  logarithms,  with  their  differences  and  arithme- 
tical complements ; which  halves  confequcntly  were  the  logarithms 
of  the  fquare  roots  of  the  faid  numbers.  Thefe  logarithms  are  how- 
ever a little  varied  in  their  form  from  N apicr’s,  namdy,  fo  as  to  tncreafe 
from  I,  whofe  logarithm  is  0,  inftead  of  decreafing  to  1,  or  radius, 
whofe  logarithm  Napier  made  0 Kkewife ; that  is,  Spcidell’s  logarithm 
of  any  number  n,  is  equal  to  Napier’s  logarithm  of  its  reciprocal  ^ : 
fo  that  in  this  laff  table  of  Spcidell’s,  the  logarithm  of  I being  0,  the 
logarithm  of  10  is  ‘J302584,  the  logarithm  of  100  is  twice  as  muchj 
or  460jlfi8,  and  that  of  lOOO  thrice  as  much,  or  690nM. 

This  table  is  now  commonly  called  hvperbolic  logarithms,  becaufc 
the  numbers  exprefs  the  areas  between  the  afyraptote  and  curve  of  the 
hyperbola,  thole  areas  being  limited  by  ordinates  parallel  to  the  other 
afymptotc,  and  the  ordinates  decreafing  in  geometrical  progreilion. 
But  this  is  not  a very  proper  method  of  denominating  them,  as  fuch 
areaSiAay  be  made  to  denote  any  fyftem  of  logarithms  whatever,  as 
w e (hall  mow  more  at  large  in  the  proper  place. 

In  the  year  1619,  Robert  Napier,  ibn  of  the  inventor  of  logarithms, 
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fabUDied  a new  edition  of  his  late  father’s  Logarlthmorum  Canottit 
Defcriftigy  together  with  the  promifed  Legarithmontm  Canonis  Con- 
JlruSHo.,  and  other  mifcelianeous  pieces,  written  by  his  father  and.  by 
Mr.  Briggs. — Alfo  one  Bartholomew  Vincent,  a bookfcllerat  Luedu> 
num,  or  Lyons,  in  France,  printed  there  an  exact  copy  of  the  lame 
two  works  in  one  volume,  in  the  year  1620;  which  was  four  years 
before  the  logarithms  were  carried  to  France  by  Wingate,  who  wits 
therefore  erroneoufly  faid  to  have  iirft  introduced  them  into  tltat  country. 
But  I ihail  treat  more  particularly  of  the  contents  of  this  work,  after 
I have  enumerated  the  other  writers  on  this  kind  of  logarithms. 

In  1618  or  1(319,  Benjamin  Uriinus,  mathematician  to  the  £le(Slor 
of  Brandenburg,  publilhed,  at  Cologn,  his  Curfiu  Mathematicus,  in 
which  is  contained  a copy  of  Napier’s  logarithms,  with  the  addition 
of  Tome  tables  of  proportional  parts.  And  in  1 1>24,  he  printed  at  the 
fame  place,  his  with  a table  of  natural  lines  and  their 

logarithms,  of  the  Napierian  kind  and  form,  to  every  ten  feconds  in 
the  quadrant;  which  he  had.becn  at  much  pains  in  computing. 

In  the  fame  year  1624,  logarithms,  of  nearly  the  fame  kind,  were 
alfo  publilhed,  at  Marpurg,  by  the  celebrated  John  Kepler,  mathema- 
tician to  the  Emperor  Ferdinand  the  Second,  under  the  title  of  Chiitas 
Logarithmorum  ad  ‘Tottdem  Numerot  Rotundtt,  fntmjd  DenunJiratUtit 
■ legitima  Ortus  Logarithmorum  eorutnqueUftU’yfifc ; and  the  year  follow- 
' ing,  a fupplement  to  the  fame ; being  applied  to  round  or  integer 
numbers,  and -to  fuch  natural  lines  as.  nearly  coincide  with  them. 

‘ Thefe  are  exadtiy  the  fame  kind  of  logarithms  as  Napier’s,  being  die 
fame  logarithms  of  the  natural  lines  of  arcs,  beginning  from  the  quad- 
, rant,  wlmfe  fine  or  radius  is  10,000,000,  the  logarithm  of  which  is 
* madeo,  and  from  thence  the  fines  decrealing  by  equal  dilferences, 
I down  to  0,  or  the  bepnning  of  the  quadnnt,  whilil  their  logarithms 
' increafe  to  infinity.  So  that  the  difference  between  this  table  and 
; Napier’s,  conlifts  only  in  this,  namely,  that  in  Napier’s  table  the  arc 
. of  the  quadrant  is  divided  into  equal  parts,  differing  by  one  minute 
. each,  and  qonfequently  their  fines,  to  which  the  logarithms  are  adapted, 
are  irrational  or  interminate  numbers,  and  only  exprellbd  by  approx- 
; intate  decimals  ; whereas  in  Kepler’s  table,  radius  is  divided  into 
, equal  parts,  which  are  confidered  as  perfecl  and  terminate  fines,  having 
; equal  differences,  and  to  which  terminate  fines  the  logarithms  arc 
, Mxc  adapted.  By  this  means  indeed  the  proportions  for  intermediate 
atHnbers  and  logarithms  are  eafier  made,  but  then  the  correfponding 
t ^rca  are  not  terminate,  but  irrational,  and  only  fet  down  to  an  ap- 
t praximate  degree.  So  that  Kepler’s  table  is  more  convenient  as  a 
table  of  the  logarithms  of  common  numbers,  and  Napier’s  as  the  lo- 
garithmic fines  of  the  arcs  of  the  quadrant.  In  both  tablesj  the  loga- 
rithm of  the  ratio  of  lOto  I, is  the  fame  quantity,  namely  23025852; 
and  as  the  radius,  or  greateff  fine,  is  10,000,000,  whofe  logaritlim  is 
made  0,  the  logarithms  of  the  decuple  parts  of  it  will  be  found  by 
adding  23025852  continually,  or  multiplying  this  logarithm  by  2,  I!, 
4,  Ac  ; and  hence  the  logarithm  of  1,  the  firft  number,  or  fmalleft 
Sac,  in  the  table,  is  11311809^9,  or  7 times  2302  &c. 
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Befides  the  two  columns,  of the  natural  fines  and  their  logarithms, 
with  the  differences  of  the  logarithms,  this  table  of  Kepler’s  confiils 
alfo  of  three  other  columns  ; the  firil  of  which  contains  the  oeareft 
arcs,  belonging  to  thofe  fines,  expreffed  in  degrees,  minutes  and  fe- 
conds;  and  the  other  two  exprels  what  parts  of  the  radius  each  fine 
is  equal  to,  namely,  the  one  of  them  in  24th  parts  of  the  radius,  and 
minutes  and  feconds  of  them  -,  and  the  other  in  6Uth  parts  of  the  ra- 
dius, and  minutes  of  them. 

As  a fpecimen  I have  here  extradlcd  the  lad  page  of  the  table 
printed  exactly  as  in  the  work  : 


Aticus 
Circuli  cum 
dificrentiis. 

Sinus. 
feu  numcri 
abfoluti. 

Fanes  vice- 
fimz  quarts. 

80.  3.  46 

2 0.  12 
80.  23.  58 

98500.00 

98600.00 

23.  38.  24 

23.  39.  50 

80.  44.  51 

2 1.  42 

81.  6.  33 

98700.00 

98800.00 

23.  41.  17 

23.  42.  43 

'Sl.  29.  26 

2 4.  6 

81.  53.  32 

98900.00 

99000.00 

23.  44.  10 

23.  45.  36 

82.  18.  38 

96.  28 

82.  45.  6 

99100.00 

99200.00 

23.  47.  2 

23.  48.  29 

83.  13.  0 

3 0.  2 0 

83.  43.  20 

99300.00 
99400  00 

23.  49.  55 

23.  51.  22 

84.  16.  0 

36.  30 

84.  52.  30 

99500.00 

99600.00 

23.  52.  48 

23.  54.  14 

85.  33.  39 

43.  3 4 

86.  22.  S3 

.1.  3.  42 

87.  26.  15 

9.  3 3.  45 

90.  0.  0. 

99700.00 

99800.00 

23.  55.  41 

23.  57.  7 

99900.00 

100000.00 

23.  58.  34 

24.  0.  0 

Log AaixuMi 
rum  differemiis 
1 0 1 . ■>  s 
1SU.36  + 

I 01  .47 

1409.89  + 

101.37 

1306.52+ 

101.26 

1207.26 

10  1.17 

1106.09  + 
101  0« 
1003.03  + 
100.96 

904.07  + 

1 SO. S3 

803.22  + 

100.76 

702.46 

100.63 

6OI.8I 

lOB.SS 

501.23-1- 

100.43 

400.80 

100.33 
300  43 
1 00.23 
200  20 
I 00.13 
100.03 
100.05 
000000.00 
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59. 

10 

59. 

59. 

59. 

20 

59. 

24 

El 

59. 

35 

59. 

38 

59. 

42 

59. 

46 

59-. 

49 

59. 
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56 
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To  the  table,  Kepler  prehxes  a pretty  confiderable  tra£I,  containing 
the  con(lru£Iion  of  the  logarithms,  and  a demonftratlon  of  their  pro- 
perties and  (Ixudure,  in  which  he  confiders  logarithms,  in  the  true 
and  legitimate  way,  as  the  meafures  of  ratios,  as  (hall  be  (hown 
more  particularly  hereafter  in  the  next  part,  where  we  (hall  treat  of 
the  con(lru£iion  of  logarithms. 

Kepler  alfo  introduced  the  logarithmic  calculus  into  his  Rudolphine 
tables,  publifhedin  1623  ; and  inferred  inthatworkfeveral  logarithmic 
tables ; as,  iird,  a table  (imilar  to  that  above  defcribed,  except  that 
the  fecond,  or  column  of  lines,  or  of  abfolute  numbers,  is  omitted,  . 
and,  indead  of  it,  another  column  is  added,  (bowing  what  part  of  the  ' 
quadrant  each  arc  is  equal  to,  namely  the  quotient,  exprelled  in  inte- 
gers and  fexagedmal  parts,  arifing  from  the  dividing  the  whole  qua- 
drant by  each  given  arc  ; 2dly,  Napier’s  table  of  logarithmic  lines  to 
every  minute  of  the  quadrant ; alfo  two  other  fmaller  tables,  adapted 
for  the  purpofes  of  eclipfes  and  the  latitudes  of  the  planets.  In  tJiis 
work  alio  Kepler  gives  a fummary  account  of  logarithms,  with  the 
defeription  and  ufe  of  thofe  that  are  contained  in  diefe  tables.  And 
here  it  is  that  he  mentions  Judus  Byrgius,  as  having  had  logarithms 
before  Napier  publilhed  them. 

Befides  the  above,  feme  few  others  publilhed  logarithriis  of  the  fame 
kind  about  this  time.  But  let  us  now  return  to  treat  of  the  hidory 
of  the  common  or  Briggs’s  logarithms,  fo  called  becaufe  he  (ird  com- 
puted them,  and  (ird  mentioned  them,  and  recommended  them  to 
Napier,  indead  of  the  (ird  kind  by  him  invented. 

Mr.  Henry  Briggs,  not  lefs  edeemed  for  his  great  probity,  and 
other  eminent  virtues,  than  for  his  excellent  (kill  in  mathematics,  was 
at  the  time  of  the  publication  of  Napier’s  logarithms,  in  16  N,  pro- 
feflbr  of  geometry  in  Grelham  college  in  London,  having  been  ap- 
pointed the  fird  profelTor  after  its  inditution  : which  appointment  he 
held  till  January  1620,  when  he  was  chofen,  alfo  the  fird,  Savilian  ' 
profedbr  of  Geometry  at  Oxford,  where  he  died  January  the  26th, 
168t,  aged  about  34  years. 

On  the  publication  of  Napier’s  logarithms,  Briggs  immediately  ap- 
plied himfelf  to  the  dudy  and  improvement  of  tliem.  In  a letter  to 
Mr.  (afterwards  Archbilhop)  Ulher,  dated  the  loth  of  March  1615, 
he  writes,  “ that  he  was  wholly  taken  up  and  employed  about  the 
noble  invention  of  logarithms,  lately  difeovered.”  And  again,"  Napier 
lord  of  Markindon  hath  fet  my  head  and  hands  at  work  with  his  new 
and  admirable  logarithms  ; I hope  to  fee  him  this  dimmer,  if  it  plcafc 
God  ^ for  I never  faw  a book  which  pleafed  me  better,  and  nude  me 
more  wonder.”  Thus  we  find  that  Briggs  began  very  early  to  com- 
pute logarithms  : but  thefe  were  not  of  the  fame  kind  with  Napier’s,  . ^ , 
in  whicli  the  logarithm  of  the  ratio  of  10  to  I was  2-3025851  &c; 
for,  in  Briggs’s  fird  attempt  he  made  I the  logarithm  of  that  ratio; 
and,  from  the  evidence  we  have,  it  appears  he  was  the  fird  perfon 
who  formed  the  idea  of  this  change  in  the  fcale,  which  he  prefentiy 
and  gencroufly  communicated,  both  to  the  public  in  his  le£fures,  and 
to  lord  Napier  himfelf,  who  afterwards  faid  that  he  alfo  had  thought 
of  the  fame  thing ; as  appears  by  tlie  following  extradl,  tranllated  from 
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the  preface  to  Briggs’s  Arithmetica  Lcgarithmica  : “ Wonder  not  (fay* 
he)  that  thefe  logarithms  are  different  from  thofe  which  the  excellent 
baron  of  Marchtjicn  publiflied  in  his  Admirable  Canon.  Fur  when  I 
explained  the  doflrine  of  them  to  my  auditors  at  Grefham  college  in 
London,  I remarked  that  it  would  be  much  more  convenient,  the  lo- 
garithm of  the  fine  total  or  radius  being  0 (as  in  the  Canon  Miri/icutJ, 
if  the  logarithm  of  the  1 0th  part  of  the  faid  radius,  namelj,  of  3°  44' 

21'',  were  100000  &c;  and  concerning  this  I prefently  wrote  to  the 
author  ; alfo,  as  foon  as  the  feafon  of  the  year  and  my  public  teaching 
would  permit,  I went  to  Edinburgh,  where  being  kindly  received  by 
' him,  I (laid  a whole  month.  But  when  we  began  to  converfe  about 
the  alteration  of  them,  he  faid  that  he  had  formerly  thought  of  it,  and 
wifhed  it ; but  that  he  chofe  to  publifh  thofe  that  were  already  done, 
till  fuch  time  as  his  leifurc  and  health  would  permit  him  to  make  others 
more  convenient.  And  as  to  the  nature  of  the  change,  he  drought 
it  more  expedient  that  0 fhould  be  made  the  logarithm  of  1 : and 
lOOOOO  &c  the  logarithm  of  radius ; which  1 could  not  but  acknow- 
ledge was  much  better.  Therefore,  rejefting  thofe  which  I had  be- 
fore prepared,  I proceeded,  at  his  exhortation,' to  calculate  thefe;  and 
the  next  fummer  I went  again  to  Edinburgh,  to  fhow  him  the  prin-  , 
ciplc  of  them ; and  fhould  have  been  glad  to  do  the  fame  the  third 
fummer,.  if  it  had  pleafed  God  to  fpare  him  fo  long.” 

So  that  it  is  plain  that  Briggs  was  the  inventor  of  the  prefent  fcale 
of  logarithms,  in  which  1 is  the  logarithm  of  the  ratio  of  10  to  1,  and 
2 that  of  100  to  1 , &c  j and  that  the  fharc  which  Napier  had  in  them, 
was  only  advifing  Briggs  to  begin  at  the  loweft  number  1,  and  make 
the  logaritluns,  or  artificial  numbers,  as  Napier  had  alfo  called  them, 
to  inercafe  with  the  natural  numbers,  inflead  of  decuafmg ; which  made 
no  alteration  in  the  figures  that  cxprtffed  Briggs’s  logarithms,  but  only 
in  their  afftciion  or  figns,  changing  them  from  negative  lo  pofitive ; 
fo  that  Briggs’s  firft  logarithms  to  the  numbers  in 
• the  fecond  column  of  the  annexed  tablet,  would 
have  been  as  in  the  firft  column  ; but  after  they 
were  changed,  as  they  are  here  in  the  third  co- 
lumn ; which  is  a change  of  no  effential  difference, 
as  the  logarithm  of  the  ratio  of  10  to  1,  the  radix 
of  the  natural  fyflem  of  numbers,  continues  the 
fame,  a change  in  the  logarithm  of  that  ratio  being 
the  only  circumftance  that  can  effentially  alter  the 
fyftem  of  logarithms,  the  logarithm  of  I being  O. 

And  the  rea^n  why  Briggs,  after  that  interview, 
rejefted  what  hehadbcforc  done,  and  began  anew, 
was  probably  becaufe  he  had  adapted  his  new 
logarithms  to  the  approximate  fines  of  arcs  inftead 
of  the  round  or  integer  nuhibers,  and  not  from  their  being  logarithms 
of  another  fyftem,  as  were  thofe  of  Napier. 

On  Briggs’s  return  fro.m  Edinburgh  to  London  the  fecond  time, 
namely,  in  16njj..fie  printed  the  firft  thoufaud  logarithms,  to  eight 
places  of  figuresjTjefidcs  the  index,  under  the  title  of  Logarithmorum 
Chillis  Frinia.  But  tliefe  feeni  not  to  have  been  publifhed  till  after 
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the  death  of  Napier,  which  happened  on  the  3d  of  April  1613,  as 
before  faid  •,  for,  in  the  preface  to  them,  Briggs  fays,  “ Why  thefc 
logarithmsdifFer  from  thofe  fet  forth  by  their  moft  illuftrious  inventor, 
of  ever  refpedlful  memory,  in  his  Canon  Mirificus,  it  is  to  be  hoped 
his  pollhumous  work  will  fliortly  make  appear.”  And  as  Napier, 
after  communication  had  with  Briggs,  on  the  fubje^  of  altering  the 
fcale  of  logarithms,  had  given  notice,  both  in  Wright’s  tranflation, 
and  in  his  own  Rabdokgia-,  printed  in  1617,  of  his  intention  to  alter 
the  fcale  (though  it  appears  very  plainly  that  he  never  intended  to 
compute  any  more),  without  making  any  mention  of  the  fliare  which 
Briggs  bad  in  the  alteration,  this  gentleman  modeftly  gave  the  above 
hint.  But  not  finding  any  regard  paid  to  it  in  the  faid  pollhumous 
work,  publilhed  by  lord  Napier’s  Ion  in  1619,  where  the  alteration 
is  again  adverted  to,  but  dill  without  any  mention  of  Briggs ; this 
gentleman  thought  he  could  not  do  leis  than  date  the  grounds  of  that 
alteration  himfelf,  as  they  arc  above  extradled  from  his  work  pub- 
lifhed  in  1624. 

Thus,  upon  the  whole  matter,  it  feeros  evident  that  Briggs,  whe- 
ther be  had  thought  of  this  improvement  in  the  condru£lion  of  loga- 
rithms, of  making  1 the  logarithm  of  the  ratio  of  1 0 to  1 , before  lord 
Napier,  or  not,  (which  is  a fecret  that  could  be  known  only  to  Napier 
himfelf),  was  the  fird  perfon  who  communicated  the  idea  of  fuch  an 
improvement  to  the  world  j and  that  he  did  this  in' his  Icflures  to  his 
auditors  at  Grelham  college  in  the  year  1615,  very  foon  after  his  per- 
ufal  of  Napier’s  Canon  Mirificus  Logarithmorum  in  the  year  1614.  He 
alfo  mentioned  it  to  Napier,  both  by  letter  in  the  fame  year,  and  on 
his  fird  vifit  to  him  in  Scotland  in  the  dimmer  of  the  year  1616,  when 
Napier  approved  the  idea,  and  faid  it  had  already  occurred  to  himfelf, 
and  that  he  had  determined  to  adopt  it.  It  would  therefore  have  been 
more  candid  in  lord  Napier  to  have  told  the  svorld,  in  the  fccond  edi- 
tion of  this  book,  that  Mr.  Briggs  had  mentioned  this  improvement  to 
him,  and  that  he  had  thereby  been  confirmed  in  the  refolution  he  had 
already  taken,  before  Mr.  Briggs’s  communication  with  him,  to  adopt 
it  in  that  his  fecond  edition, as  beingbetter  fitted  to  thedecimal  notation 
of  arithmetic  which  was  in  general  ufe.  Such  a declaration  would 
have  been  but  an  a£l  of  jullice  to  Mr.  Briggs ; and  the  not  having 
made  it,  cannot  but  incline  us  to  fufpedl  that  lord  Napier  was  de- 
firous  that  the  world  fhould  aferibe  to  him  alone  the  merit  of  this 
very  ufeful  improvement  of  the  logarithms,  as  well  as  that  of  having 
originally  invented  them  ; though,  if  the  having  firh  communicated 
an  invention  to  the  wotld  be  fufiicient  to  entitle  a man  to  the  honour 
of  having  fird  invented  it,  Mr.  Briggs  had  the  better  title  to  be  called 
the  fird  inventor  of  this  happy  improvement  of  logarithms. 

In  1620,  two  years  after  the  Chilias  Prima  of  Briggs  came  out,  Mr. 
Edmund  Gunter  publifhed  his  Canon  of  ‘Triangles,  which  contains 
the  artificial  or  logarithmic  fines  and  tangents,  for  every  minute,  to 
feven  places  of  figures,  befidcs  the  index,  the  logarithm  of  radius  be- 
ing lO’O  &c.  Thcfe  logarithms  are  of  the  kind  lad  agreed  upon  by 
N apier  and  Briggs,  and  they  were  the  fird  tables  of  logarithmic  fines 
and  tangents  that  were  publilhed  of  this  fort.  Gunter,  alfo,  in  1623, 
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reprinted  the  fame  in  his  book  De  Se^ore  et  Radio,  together  with  the 
Chilias  Prtma  of  his  old  colleague  Mr.  Briggs,  he  being  profcflbr  of 
allronomy  at  Grefham  college  when  Briggs  was  profcflbr  of  geometry 
there,  Gunter  having  been  eledfed  to  that  ofiice  the  6th  of  Marcn 
16  ly,  and  enjoyed  it  till  his  death,  which  happened  on  the  1 0th  of 
December  1 626,  about  the  forty-fifth  year  of  his  age.  In  1 623  alfo, 
Gunter  applied  thefe  logarithms  of  numbers,  fines,  and  tangents,  to 
ftraight  lines  drawn  on  a ruler ; with  which,  proportions  in  common 
numbers  and  trigonometry  were  refolved  by  the  mere  application  of  a 
pair  of  compafles  ; a method  founded  on  this  property,  that  the  loga- 
rithms of  the  terms  of  equal  ratios  are  equidifFerent.  'f'his  inflrument, 
in  the  form  of  a two-foot  fcale,  is  now  in  common  ufe  for  navigation, 
and  other  purpofes,  and  is  commonly  called  the  Gunter.  He  alfo 
greatly  improved  thefedfor  for  the  fame  ufes.  Gunter  was  the  firftwho 
ufed  the  word  co-Jine  for  the  fine  of  the  complement  of  an  arc.  He  alfo 
hitroduced  the  ufe  of  arithmetical  complements  into  the  logarithmical 
arithmetic,  as  is  witnefled  by  Briggs,  chap  XV.  Arith.  Log.  And  it 
has  been  faid,  that  he  darted  the  idea  of  the  logarithmic  curve,  which 
was  fo  called  becaufe  the  feginents  of  its  axis  are  the  logarithms  of 
the  correfponding  ordinates. 

The  logarithmic  lines  were  afterwards  drawn  in  various  other  ways. 
In  1627,  they  were  drawn  by  Wingate  on  two  feparate  rulers  Aiding 
againd  each  other,  to  fave  the  ufe  of  compafles  in  refolving  propor- 
tions. They  were  alfo,  in  1627,  applied  to  concentric  circles,  by 
Oughtred.  Then  in  a fpiral  form  by  a Mr.  Milbume  of  Yorkfhire 
about  the  year  1650.  And,  ladly,  in  1657,  on  the  prefent  Aiding  rule, 
by  Seth  Partridge. 

The  difeoveries  relating  to  logarithms  were  carried  to  France  by 
Mr.  Edmund  Wingate,  but  not  fird  of  all,  as  he  erroneouAy  fays  in 
the  preface  to  his  book.  He  publiflied  at  Paris,  in  1624,  two  fmall 
trad! s in  the  French  language  ; and  afterwards  at  London,  in  1 626, 
an  Englifh  edition  of  the  fame,  with  improvements.  In  the  fird  of 
thefe,  he  teaches  the  ufe  of  Gunter’s  ruler  j and  in  the  other,  that  of 
Briggs’s  logarithms,  and  the  artificial  fines  and  tangents.  Here  are 
contained  alfo,  tables  of  thofe  logarithms,  fines,  and  tangents,  copied 
from  Gunter.  The  edition  of  thefe  logarithms  printed  at  I.ondon  in 
1635,  and  the  former  editions  alfo  I fuppofc,  has  the  units  figures 
difpofed  along  the  tops  of  the  columns,  and  the  tens  down  the  mar- 
gins, like  our  tables  at  prefent;  with  the  whole  logarithm,  which  was 
only  to  fix  places  of  figures,  in  the  angle  of  meeting  : which  is  die 
fird  Indance  that  I have  feen  of  this  mode  of  arrangement. 

But  proceed  we  now  to  the  larger  drudlure  of  logarithms. 

Briggs  had  continued  from  the  beginning  to  labour  with  great  in- 
dudry  at  the  computation  of  thofe  logarithms  of  which  he  before 
publiflied  a fliort  fpecimen  in  final]  numbers.  And,  in  1 624,  he  pro- 
duced his  Ariihmttica  Logarithmica — a dupendous  work  for  fo  fliort  a 
time ! — containing  the  logarithms  of  3001X)  natural  numbers,  to  four- 
teen places  of  figures  beiides  the  index,  namely  from  1 to  2i.’000, 
and  from  9(X)OU  to  lOOOOU;  together  with  the  dilTerences  of  the  lo- 
garithms. Some  writers  fay  that  there  was  another  chiliad,  namely, 
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from  1 00000  to  1 0 1 000 ; but  none  of  the  copies  that  I have  feen  have 
' more  than  die  30000  above  mentioned,  and^they  were  all  regularly 
terminated  in  the  ufual  way  with  the  word  hnis.  The  preface  to 
thefe  logarithms  contains,  among  other  things,  an  account  of  the 
alteration  made  in  the  fcale  by  Napier  and  himfelf,  from  which  we 
before  gave  an  extradi  j and  an  earned  folicitation  to  others  to  under- 
take the  computation  for  the  intermediate  numbers,  offering  to  give 
indructions,  and  paper  ready  ruled  for  that  purpofe,  to  any  petfons 
fo-  inclined  to  contribute  to  the  completion  of  fo  valuable  a work.  In 
the  introdudlion,  he  gives  alfo  an  ample  treatife  on  the  condrudllon 
and  ufes  of  thefe  logarithms,  which  will  be  particularly  deferibed 

hereafter. By  this  invitation,  and  other  means,  he  had  hopes  of 

collecting  materials  for  the  logaridims  of  the  intermediate  70000 
numbers,  whild  he  diould  employ  his  own  labour  more  imifiediately 
on  the  canon  of  logarithmic  fines  and  tangents,  and  fo  carry  on  both 
works  at  once  ; as  indeed  they  were  both  equally  neceffary,  and  he 
himfelf  was  now  pretty  far  advanced  in  years. 

Soon  after  this,  Adrian  Vlacq,  or  Flack,  of  Gouda  in  Holland, 
completed  the  intermediate  feventy  chiliads,  and  republidied  the  Arith~ 
nutica  Logarithmica  at  that  place,  in  1627  and  1628,  with  thofe  in- 
termediate numbers,  making  in  the  whole  the  logaridims  of  all  num-  ' 
bers  to  100000,  but  only  to  ten  places  of  figures.  To  thefe  was 
added  a table  of  artificial  fines,  tangents,  and  fecants,  to  every  minute 
of  the  quadrant. 

Briggs  himfelf  lived  alfo  to  complete  a table  of  logarithmic  fines 
and  tangents  for  the  hundredth  part  of  every  degree,  to  fourteen  places 
of  figures  befides  the  index  ; together  with  a table  of  natural  fines  for 
the  lame  parts  to  fifteen  places,  and  the  tangents  and  fecants  for  the 
fame  to  ten  places;  with  the  conitru£tion  of  the  whole.  Thefe  tables 
were  printed  at  Goutia,  under  the  care  of  Adrian  Vlacq,  and  moiUy 
finiih^ offbefore  1631,  though  not  publillied  till  1633.  Buthisdeath, 
which  then  happened,  prevented  him  from  completing  the  application 
and  ufes  of  diem.  However,  the  performing  of  this  office,  when 
dying,  he  recommended  to  his  friend  Henry  Gellibrand,  who  was  then 
profeffor  of  aftronomy  in  Grefham  college,  having  fucceeded  Mr. 
Gunter  in  that  appointment.  Gellibrand  accordingly  added  a preface, 
and  the  application  of  the  logarithms  to  plane  and  fpherical  trigono- 
metry, &c ; and  the  whole  was  printed  at  Gouda  by  the  fame  printer, 
and  brought  out  in  the  fame  year,  1633,  as  the  Trigommetria  Artifi- 
cialit  of  vlacq,  who  had  the  care  of  die  prefs  as  above  faid.  I'his 
work  was  called  Trigonometria  BrilatinUa ; and  befides  the  arcs,  in 
degrees  and  centefms  of  degrees,  it  has  another  column,  containing 
the  minutes  and  feconds  anfwering  to  the  feveral  centefms  in  the  firft 
column. 

In  1633,  as  mentioned  above,  Vlacq  printed  at  Gouda,  in  Holland, 
his  Trigonometria  Arlificialis ; Jive  Alagnus  Canon  Triangulorum  Loga- 
rithmicus  ad  Dtcadas  Secundorum  Scrupulorum  conflru^ui.  This  work 
contains  the  logarithmic  fines  and  tangents  to  ten  places  of  figures, 
with  their  differences,  for  every  ten  feconds  in  the  quadrant.  To 
them  is  alfo  added  Briggs’s  table  of  the  firft  2000U  logaridims,  but 
carried  only  to  ten  places  of  figures  befides  the  index,  with  their  dif- 
ferences. 
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ferences.  The  whole  is  preceded  by  a defcriprion  of  the  tables,  and 
the  application  of  then\/j  plane  and  fpherical  trigonometry,  chiefly 
extra£led  from  Briggs’s  Trigonometria  Briiannica,  above  mentioned. 

•’  Cell ibrand  publi died  alfo,  in  1635,  An  Injiitution  TrigonometricaU, 

containing  the  logarithms  of  the  firft  1 0000  numbers,  with  the  natural 
fines,  tangents,  and  fecants,  and  the  logarithmie  fines  and  tangents, 
for  degrees  and  minutes,  all  to  feven  places  of  figures,  befides  the 
index  ; as  alfo  other  tables  proper  for  navigation ; with  the  ufes  of 
the  whole.  Gellibrand  died  the  9th  of  February  1 636,  in  the  40th 
year  of  his  age,  to  the  great  lofs  of  the  mathematical  world. 

Befides  the  perfons  hitherto  mentioned,  who  were  moflly  computers 
of  logarithms,  many  others  have  alfo  publiihed  tables  of  thofe  artifi- 
- cial  numbers,  more  or  lefs  complete,  and  fometimes  improved  and 
varied  in*  the  manner  and  form  of  them.  I {hall  here  juA  advert  to 
a few  of  the  principal  of  thefe. 

In  1626,  D.  Henrion  publifhed,  at  Paris,  a treatife  concerning 
Briggs’s  logarithms  of  common  numbers  from  1 to  20000,  to  eleven 
places  of  figures  ; with  the  fines  and  tangents  to  eight  places  only. 

In  1631,  was  printed,  at  London,  by  one  George  Miller,  a book 
containing  Briggs's  logarithms,  with  their  differences,  to  ten  places 
of  figures  befides  the  index,  for  all  numbers  to  100000  ; as  alfo  the 
logarithmic  fines,  tangents,  and  fecants,  for  every  minute  of  the  qua- 
drant i with  the  explanation  and  ufes  in  Engliih. 

The  fame  year,  1631,  Richard  Norwood  publifhed  his  Trigonome^ 
irir ; in  which  we  find  Briggs’s  logarithms  for  all  numbers  to  1 0000, 
and  for  the  fines,  tangents,  and  fecants,  to  every  minute,  both  to  feven 
places  befides  the  index. — In  the  concluGon  of  the  trigonometry,  he 
complains  of  the  unfair  praftices  of  printing  Vlacq’s  brok  in  1627  or 
1628,  and  the  book  mentioned  in  the  laA  article.  His  words  are, 
“ Now  whereas  I have  here,  and  in  fundry  places  in  this  book,  cited 
Mr.  Briggs  hhArithmetica  Logarithmica,  (leAlmayfeem  to  abufe  the 
reader,)  you  are  to  underAand  not  the  book  put  forth  about  a month 
fince  in  Englilh,  as  a tranflation  of  his,  and  with  the  fame  title;  being 
nothing  like  his,  nor  worthy  his  name ; but  the  book  which  himfelt 
put  forth  with  this  title  in  Latin,  being  printed  at  London  anno  1 624. 
And  here  I have  juA  occafion  to  blame  the  ill  dealing  of  thefe  men, 
both  in  the  matter  before  mentioned,  and  in  printing  a fecond  edition 
of  his  Arithmelica  Logaritlmica  in  Latin,  whilA  he  lived,  againA  his 
mind  and  liking  ; and  brought  them  over  to  fell,  when  the  lirA  were 
unfold  ; fo  fruArating  thofe  additions  which  Mr.  Briggs  intended  in 
his  fecond  edition,  and  moreover  leaving  out  feme  things  that  were  in’ 
the  firft  edition,  of  fpecial  moment ; a practice  of  very  ill  confequence, 
and  tending  to  the  great  difparagement  of  fuch  as  take  pains  in  this 
- kind.” 

Francis  Bonaventure  Cavalerius  publifhed  at  Bologna,  in  1632,  his 
DireBorium  Generalt  Uranomrtricum,  in  which  are  tables  of  Briggs’s 
logarithms  of  fines,  tangents,  fecants,  and  verfed  fines,  each  to  eight 
places,  for  every  fecond  of  the  firA  five  minutes,  for  every  five  fcconds 
from  five  to  ten  minutes,  for  every  ten  feconds  from  ten  to  twenty 
minutes,  for  every  twenty  feconds  from  twenty  to  thirty  minqtcs,  for 
every  thirty  feconds  from  SC/  to  1®  3(J',  and  for  every  minute  iirthe 
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reft  of  the  quadrant : which  is  the  firft  table  of  logarithmic  verfed 
fines  that  I know  of.  In  this  book  are  contained  alfo  the  logarithms 
of  the  firft  ten  chiliads  of  natural  numbers,  namely,  from  1 to  1 0000, 
difpofed  in  this  manner : all  the  twenties  at  top,  and  from  I to  1 9 on 
the  fide,  the  logarithm  of  the  fum  befhg  in  the  fquare  of  meeting.  In 
this  work,  alfo,  I think  Cavalerius  gave  the  method  of  finding  the 
area  or  fpherical  furface  contained  by  various  arcs  deferibed  on  the 
furface  of  a fphere ; which  had  before  been  given  by  Albert  Girard, 
in  his  Algebra,  printed  in  the  year  1 629. 

Alfo,  in  the  1 rigonemetria  of  the  fame  author,  Cavalerius,  printed  in 
1643,  befides  the  logarithms  of  numbers  from  1 to  )00O,  to  eight 
places,  with  their  differences,  we  find  both  natural  and  logarithmic 
fines,  tangents,  and  fecants,  the  former  to  feven,  and  the  latter  to 
eight  places  ; namely,  to  every  1 (K  of  the  firft  30  minutes,  to  every 
StP'  from  30'  to  1 and  the  fame  for  their  complements,  or  back- 
wards through  the  laft  degree  of  the  quadrant ; the  intermediate  SS*- 
being  to  every  minute  only. 

Mr.  Nathaniel  Roe,  “ Paftor  of  Benacre  in  Suflblke,”  alfo  reduced 
the  logarithmic  tables  to  a contrafled  form,  in  his  Tabuht  Logarith- 
mic^,  printed  at  London  in  1633.  Here  we  have  Briggs’s  logarithms 
of  numbers  from  1 to  100000,  to  eight  places;  the  fifties  placed  at 
top,  and  from  1 to  50  on  the  fide  ; alfo  the  firft  four  figures  of  the 
logarithms  at  top,  and  the  other  four  down  the  columns.  They  con- 
tain alfo  the  logarithmic  fines  and  tangents  to  every  100th  part  of  de- 
grees, to  ten  places. 

Ludovicus  Frobenius  publifhed  at  Hamburg,  in  1634,  his  Clovis 
Univerfa  Trigonometric,  containing  tables  of  Briggs’s  logarithms  of 
numbers,  from  1 to  2000 ; and  of  fines,  tangents,  and  fecants,  for 
every  minute ; both  to  feven  places. 

But  the  tables  of  logarithms  of  common  numbers  was  reduced  to 
its  moft  convenient  form  b^  John  Newton,  in  his  Trigenometria  Bri- 
tannica,  printed  at  Loudon  in  1658,  having  availed  himfelf  of  both  the 
improvements  of  Wingate  and  Roe,  namely,  uniting  Wingate’s  dif- 
pofition  of  the  natural  numbers  with  Roe’s  contra&ed  arrangement 
of  the  logarithms,  the  numbers  being  all  difpofed  as  in  our  belt  tables 
at  prefent,  namely,  the  units  along  the  top  of  the  page,  and  the  tens 
down  the  left-hand  fide,  alfo  tlic  firft  three  figures  of  each  logarithm 
in  the  firft  column,  and  the  remaining  five  figures  in  the  other  co- 
lumns, the  logarithms  being  to  eight  places.  This  work  contains  alfo 
the  logarithmic  fines  and  tangents,  to  eight  figures  befides  theindex,  for 
every  looth  part  of  a degree,  with  their  differences,  ^and  for  1000th 
parts  in  the  firft  three  degrees. — In  the  preface  to  this  work,  Newton 
takes  occafion,  as  Wingate  and  Norwood  had  done  before,  as  well  as 
Briggs  himfelf,  to  cenfure  the  unfair  practices  of  fome  other  publifhers 
of  logarithms.  He  fays,  “ In  the  fecond  part  of  this  inftitution,  thou 
artprefented  with  Mr.  Gellibrand’s  Trigonometrie,faithfully  tranflated 
from  the  Latin  copy,  that  which  the  author  himfelf  publilhed  under 
the  title  of  Trigonometria  Britannica,  and  not  that  which  Vlacq  the 
Dutchman  ftyles  Trigonometria  Artificialis,  from  whofe  corrupt  and 
imperfect  copy  that  feems  to  be  trai^ted  which  is  amongft  us  gene- 
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rally  Icnov'n  by  the  name  of  GellibrantT s Trigonomttry  ; but  thofe  who 
either  knew  him,  or  have  perufed  his  writings,  can  tellify  that  he  was 
no  admirer  of  the  old  fexagenary  way  of  working  ; nay  that  he  did 
preferre  the  decimal  way  before  it,  as  he  hath  abundantly  tedified  in 
all  the  examples  of  this  his  tr%onometry,  which  differs  from  that 
other  which  Vlacq  hath  publiilied,  and  that  which  hath  hitherto  borne 
his  name  in  Englifh,  as  in  the  form,  fo  likewife  in  the  matter  of  it ; 
for  in  the  two  la(l*mentioned  editions,  there  is  fometliing  left  out  in 
the  fecond  chapter  of  plain  triangles,  the  third  chapter  wholly  omitted^ 
and  a part  of  the  third  in  the  fphcrical ; but  in  this  edition  nothing: 
fomething  we  have  added  to  both, by  way  of  explanation  and  demon- 
flration.” 

In  1 670,  John  Caramuel  publiflied  his  Mathefn  Nova,  in  which  are 
contained  1000  logarithms  both  of  Napier’s  and  Briggs’s  form,  asalfo 
1000  of  what  he  calls  the  Perfe£l  Logarithms,  namely,  the  fame  as 
thofe  which  Briggs  firft  thought  of,  which  differ  from  the  lad  only 
in  this,  that  the  one  increafes  while  the  other  decreafes,  the  radix  or 
logarithm  of  the  ratio  of  10  to  1 being  the  fame  in  both. 

The  books  of  logarithms  have  fince  become  very  numerous,  but 
the  logarithms  are  modlyof  that  kind  invented  by  Briggs,  and  which  arc 
now  in  common  ufe.  Of  thefc,  the  mod  noted  for  their  accuracy  or 
ufefulnefs,  befides  the  works  above  mentioned,  are  Vlacq’s  fmall  vo- 
lume of  tables,  particularly  that  edition  printed  at  Lyons  in  1 670 ; 
alfo  tables  printed  at  the  fame  place  in  1760  ; but  mod  efpecially  the 
tables  of  Sherwin  and  Gardiner.  Of  thefc,  Sherwin’s  Mathtmatical 
Tahiti,  in  8vo,  formed  the  mod  complete  colledlion  of  any,  contain- 
ing, befides  the  logarithms  of  all  numbers  to  101000,  the  fines,  tan- 
gents, fccants,  and  verfed  fines,  both  natural  and  logarithmic,  to  every 
minute  of  the  quadrant.  The  fird  edition  was  in  1706  ; but  the  third 
edition,  in  1742,  which  was  revifed  by  Gardiner,  is  edeemed  the  mod 
corre£I  of  any,  though  containing  many  thoufands  of  errors  in  the 
final  figures  : as  to  the  lad  or  fifth  edition,  in  1771,  it  is  fo  errone- 
oufly  printed  that  no  depcndance  can  be  placed  in  it,  being  the  mod 
inaccurate  book  of  tables  1 ever  knew  ; 1 have  a lid  of  feveral  thou- 
fand  errors  which  I have  correiSled  in  it,  as  well  as  in  Gardiner’s  oc- 
tavo edition. 

Gardiner  alfo  printed  at  London,  in  1 742,  a quarto  volume  of 
“ T.ablcs  of  Logarithms,  for  all  numbers  from  1 to  102100,  and  for 
the  fines  and  tangents  to  every  ten  feconds  of  each  degree  in  the  qua- 
drant ; as  alfo,  for  the  fines  of  the  fird  72  minutes  to  every  fingle 
fecond  : with  other  ufeful  and  ncctflary  t.ables  }”  namely,  a tabic  of 
Logidical  Logarithms,  and  three  fmaller  tables  to  be  ufed  for  finding 
the  logarithms  of  numbers  to  twenty  places  of  figures.  Of  thefe 
tables  of  Gardiner,  only  a fmall  number  was  printed,  and  that  by 
fubfeription  •,  and  they  have  always  been  held  in  great  edimation  for 
their  accuracy  and  ufefulnefs. 

An  edition  of  Gardiner’s  coIle£Iion  was  alfo  elegantly  printed  at 
Avignon  in  France,  in  1770,  with  fome  additions,  namely,  the  fines 
and  tangents  for  every  fingle  fecond  in  the  fird  four  degrees,  ajid  a 
fmall  table  of  hyperbolic  logarithms,  copied  from  a treatife  on  Fluxions 
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by  tbe  late  ingenious  Mr.  Thomas  Sinnpfon  : but  this  is  not  quite  fo 
corretl  as  Gardiner’s  own  edition.  The  tables  in  all  thefe  books  are 
to  feven  places  of  figures. 

There  have  alfo  lately  appeared  the  following  accurate  and  elegant 
books  of  logarithms  ; viz. 

1.  Logarithmic  Tables,  by  the  late  Mr.  Michael  Taylor,  a pupil 
of  mine,  and  author  of  The  Sexagcfimal  Table.  His  work  confiiU 
of  three  tables  ; 1 ft.  The  logarithms  of  Common  Numbers  from  1 to 
1260,  each  to  8 places  of  figures  •,  2Jly,  The  Logarithms  of  all  Num- 
bers from  1 to  101000,  each  to  1 places;  3dly,  The  Logarithmic 
Sines  and  Tangents  to  every  Second  of  the  Quadrant,  alfo  to  1 
places  of  figures  : a work  that  muft  prove  highly  ufcfHl  to  fuch  per- 
fons  as  may  be  employed  in  very  nice  and  accurate  calculations,  fuch 
as  aftronomical  tables,  &c.  The  author  dving  wlscn  the  tables  were 
nearly  all  printed  off,  the  Rev.  Dr.  Malkelync,  Altronomcr  Royal, 
nas  fupplied  a preface,  containing  an  account  of  the  work,  with  ex- 
cellent precepts  for  the  explanation  and  ufe  of  tlie  tables:  the  whole 
very  accurately  and  elegantly  printed  on  large  4to.  1792. 

2.  “Tables  Portatives  de  Logarlihmes,  publiccs  a Londres  par  Gar- 
diner,” &c.  This  work  is  moll  bcauiifully  printed  in  a neat  povtahle 
8vo  volume,  and  contains  all  tlie  tables  in  Gardiner’s  4 to  volume, 
with  fome  additions  and  improvements,  and  a confiderablc  degree  of 
accuracy.  On  this,  as  well  as  fcveral  other  occafions,  it  is  but  juftice 
to  remark  the  extraordinary  fpirlt  and  elegance  with  which  the  learned 
men  and  the  artifans  of  the  French  nation  undertake  and  execute 
works  of  merit.  Printed  at  Paris,  by  Didot,  1793. 

3.  A fecond  edition  of  the“  Tables  Portatives  de  Logarithmes,”  Sec. 
printed  at  Paris  with  the  Stero  types,  of  folid  pages,  in  Svo,  179j,  by 
Didot.  This  edition  is  greatly  enlarged,  by  an  extenfion  of  the  old 
tables,  and  many  new  ones  ; among  which  arc  the  log.  fines  and 
tangcV.ts  to  every  ten  thoufandth  part  of  the  quadrant,  viz.  in  which 
the  quadrant  is  firft  divided  into  100  equal  pans,  and  each  of  thefe 
into  100  parts  again. 

4.  Other  more  extenfive  tables,  not  yet  quite  completed,  ordered 
by  the  Board  of  Longitude  in  France,  and  under  the  diredlion  of  M. 

J 'rony,  in  which  the  quadrant  is  decimally  divided  into  ^0000  equal 
parts. 

“ The  logarithmic  canon  ferves  to  find  readily  the  logarithm  of  any 
affigned  number;  and  we  are  told  by  Dr.  Wallis,  in  thefecond  volume 
of  his  .Mathematical  Works,  that  an  aiuilogarithmic  canon,  or  one  to 
find  as  readily  the  number  correfponding  to  every  logarithm,  was  be- 
gun, bethinks,  by  Harriot  the  algebrailt  (who  died  in  1621),  and 
completed  by  Walter  Warner,  the  editor  of  Harriot’s  works,  before 
'l640  ; which  ingenious  performance,  it  feems,  was  loft,  for  want  of 
encouragement  to  publilh  it.” 

“ A fmall  fpecinten  of  fuch  numbers  was  publifticd  in  the  Philofo- 
phical  Tranfa«ions  for  the  year  1714,  by  Mr.  Long  of  Oxford  ; but 
It  was  not  till  1742  that  a complete  antilogarithmic  canon  was  pub- 
lilhed  by  Mr.  James  Dodfbn,  wherein  he  has  computed  the  numbers 
correfponding  to  every  logarithm  from  1 to  lOOOCX),  for  1 1 places  of 
figures.” 
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THE  CONSTRUCTION  OF  LOGARITHMS,  &c. 

Having  defcribed  the  feveral  kinds  of  logarithms,  their  rife  anti 
invention,  their  nature  and  properties,  and  given  fome  account  of  the 
principal  early  cultivators  of  them,  with  the  chief  collc£lions  that  have 
been  pubKIhed  of  fuch  tables ; I proceed  now  to  deliver  a more  par* 
ticular  account  of  the  ideas  and  methods  employed  by  each  author, 
and  the  peculiar  modes  cf  conftruiflion  made  nfe  of  by  them* 

And  firft,  of  the  great  inventor  himfelf.  Lord  Napier. 

N.lPIEkS  COySTRrCTION  OF  LOGARITHMS. 

The  inventor  of  logarithms  did  not  adapt  them  to  the  feries  of  na- 
tural numbers  I,  2,  3,  4,  5,  &c,  as  it  was  not  his  principal  idea  to 
extend  tlicm  to  all  arithmetical  operations  in  general ; but  he  confined 
his  labours  to  that  circumllance  which  firft  fuggcfled  the  neceflity  of 
the  Invention,  and  adapted  his  logarithms  to  the  approximate  numbert 
which  exprefs  the  natural  fines  of  every  minute  in  the  quadrant,  as 
they  had  been  fet  down  by  former  writers  on  trigonometry. 

The  fame  reflri^ed  idea  was  purfued  through  his  method  of  con* 
ftrudting  the  logarithms.  As  the  lines  of  the  fines  of  alt  arcs  are  parts 
of  the  radius^  or  fine  of  the  quadrant,  which  was  therefore  called  the 
fmus  fotus,  or  whole  fine,  he  conceived  the  line  of  the  radius  to  be . 
deferibed  or  run  over,  by  a point  moving  along  it  in  fuch  manner, 
that  in  equal  portions  of  time  it  generated,  or  cut  off,  parts  in  a de- 
creafing  geometrical  progrcffion,  leaving  the  feveral  remainders,  or 
fines  in  geometrical  progreflion  alfo ; whilfl,  anotlicr  point,  in  an  in- 
definite line,  deferibed  equal  parts  of  it  in  the  fame  equal  portions  of 
time ; fo  that  the  refpe£live  Aims  of  thefe,  or  the  whole  line  gejicrated, 
were  always  tlie  arithmeticals  or  logarithms  of  thefe  fines. 

Thus,  az  is  the  given  radius,  on  which  all  the  fines  are 
to  be  taken,  and.A&cthc  indefinite  line  containing  the 
logarithms  ; thefe  lines  being  each  generated  by  the  motion  -i  -i 
of  points,  beginning  at  A,  a.  Now,  at  the  end  of  the  ^ 

Jft,  2d,  3d,  &c,  moments,  or  equal  fmall  portions  of 
time,  the  moving  points  being  found  at  the  places  marked  ■* 

1,  2,  3,  &c,  then  za,  zl,  z2,  z1,  &c,  will  be  the  feries  -4 
of  natural  fines,  and  AO  (orO),  Al,  A2,  A 3,  &c,  will  be  -5  ^ 

their  logarithms  ; fuppofing  the  point  which  generates  az  1 7 " 
to  move  every  where  witli  a velocity  decreafing  in  proper-  - Scc  - 6 
tion  to  its  diftance  from  z,  namely,  its  velocity  in  the  points  .3 

O,  I,  2,  3,  &c,  to  be  rcfpe£Hvcly  as  the  diflances  zO,  zl,  » 
z2,  z3,  &c,  whilft  the  velocity  of  the  point  generating  the 
logarithmic  line  A&c  remains  conllantly  the  fame  as  at 
firft  in  the  point  A or  0. 

Hitherto  the  author  had  not  fully  limited  his  fyftem  or  fcale  of  lor 
garithms,  having  only  fuppofed  one  condition  or  limitation,  namely, 
that  the  logaritlim  of  the  radius  az  ftiould  be  0.  Whereas  two  inde- 
pendent conditions,  no  matter  what,  are  necefiary  to  limit  the  fcale 
or  fyftem  of  logarithms.  It  did  not  occur  to  him  that  it  was  proper  , 
to  form  the  other  limit,  by  affixing  fome  particular  value  to  an  afllgncd 

number. 
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itumbei-,  or  part  of  the  radius : but,  as  another  condition  w'as  neceflary, 
he  aflinned  this  for  it,  namely,  that  the  two  generating  points  Ihould 
begin  to  move  at  a and  A with  equal  velocities ; or  that  the  incre- 
ments al  and  A I ,*defcribed  in  the  firft  moments,  (hould  be  equal } as 
he  thought  this  circumftance  would  be  attended  with  fome  little  cafe 
inthecomputation.  Andthis  is  the  reafon  that,  inhistable,thc  natural 
lines  and  their  logarithms,  at  the  complete  quadrant,  have  equal  dif- 
ferences i and  this  is  alfo  the  reafon  why  his  fcalc  of  logarithms  hap- 
pens accidentally  to  agree  with  what  have  fines  been  called  the  hyper- 
bolic logarithms,  which  have  numeral  differences  equal  to  thofe  of 
their  natural  numbers  at  the  beginning  ; except  only  that  thefe  latter 
increafe  with  the  natural  numbers,  and  his  on  the  contrary  decreafe; 
the  logarithm  of  the  ratio  of  10  to  1 being  the  fame  in  both,  namely 
2*302o8509. 

And  here,  by  the  way,  it  may  be  obferved,  that  Napier’s  manner  of 
conceiving  the  generation  of  the  lines  of  the  natural  numbers,  and  their 
logarithms,  by  the  motion  of  points,  is  very  fimilar  to  the  manner  in 
which  Newton  afterwards  confidered  the  generation  of  magnitudes  in 
his  do£lrine  of  fluxions  ; and  it  is  alfo  remarkable,  that,  in  art.  2.  of 
the  Habitudines  Logarithmarum  et  fuorum  naturalium  nutneroruvt  i»w* 
cem,  in  the  appendix  to  the  Conllmflio  Logarithmorunty  Napier  fpeaks  of 
the  velocities  of  the  increments  or  decrements  of  the  logarithms,  in  the 
fame  way  as  Newton  does  of  his  fluxions,  namely,  where  he  fhows 
that  thofe  velocities,  or  fluxions,  are  inverfely  as  the  fines  or  natural 
numbers  of  the  logarithms  j which  is  a neceflary  confequence  of  the 
nature  of  the  generation  of  thofe  lines  as  deferibed  above ; with  this 
alteration  however,  that  now  the  radius  az  muft  be  confidered  as 
generated  by  an  equable  motion  of  the  point,  and  the  indefinite  line 
A&c  by  a motion  intreafing  in  the  fame  ratio  as  the  other  before  de- 
creafed  ; which  is  a fuppofition  that  Napier  muff  have  had  in  view 
when  he  Hated  that  relation  of  the  fluxions. 

Having  thus  limited  his  fyff  em,  Napier  proceeds,  in  the  poffhumouit 
work  of  1 6 1 9,  to  explain  his  conffruftion  of  the  logarithmic  canon  > 
and  this  he  effe£ls  in  various  ways,  but  chiefly  by  generating,  in  a 
very  eafy  manner,  a feries  of  proportional  numbers,  and  their  arith- 
mcticals  or  logarithms ; and  then  finding,  by  proportion,  the  loga- 
rithms to  the  natural  fines,  from  thofe  of  the  neareff  numbers  among 
the  original  proportionals. 

After  deferibing  the  neceflTary  cautions  he  made  ufe  of,  to  preferve  a 
fu,(Ecient  degree  of  accuracy,  in  fo  long  and  complex  a procefs  of  cal- 
culation ; fuch  as  annexing  feveral  ciphers,  as  decimals  feparated  by 
a'point,  to  his  primitive  numbers,  and  reje^ling  the  decimals  thence 
rcfulting  after  the  operations  wete  completed  ; fetting  the  numbers 
down  to  the  neareff  unit  in  the  laft  figure ; and  teaching  the  arithme- 
tical'procefles  of  adding,  fubtradfing,  multiplying,  and  dividing  the_ 
limits  between  which  certain  unknown  numbers  muff  lie,  fo  as  to  ob- 
tain the  limits  between  which  the  refults  muff  alfo  fall ; 1 fay,  after 
deferibing  fuch  particulars,  in  order  to  clear  and  fmooth  the  way,  he 
enters  on  the  great  field  of  calculation  itfclf.  Beginning  at  radius 
lOOCOOOO,  he  firff  conffrudls  feveral  defeending  geometrical  feries,^ 
but  fuch  a nature,  that  they  are  all  quickly  formed  bv  an  eafy  con.^ 
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Sf.coND  Tabli:. 

1 

1 ooooooo.ooooooo 

KXXXltJOO.OOOOOO 

2 

()(;<K)t;f)().0000000 

gggggoo.oooooo 

,3 

()()t)<KK)9.00000!)l 

((OQObOO.OOlOOO 

4 

;)yp(tgy7.0000003 

gg;tg700.003030 

&c. 

Aectiil  the  lUOtb  tcims 

(0  the  term 

.50 

100 

which  will  be 

9D99900.0004g.50 

gtjgsoo  1.222927 

tlnual  fubtraction,  and  a divifion  by  2,  or  by  10,  or  100,  tiC,  which 
is  done  by  only  removing  the  detinial  point  fo  many  places  tov/arda 
the  left  hand,  as  there  are  ciphers  in  the  divifor.  He  conllruOs  three 
tables  of  fuch  feries  : The  firlt  of  thefc  confifts  of  1 00  numbers,  ia 
the  proportion  of  radius  to  radius  minus  1 , or  of  1 OOOOOOO  to 
02999ay  } all  which  arc  found  by  only  fubtratling  from  each  its 
lOooOOOOth  part,  which  part  is  alfo  found  by  only  removing  each 
figure  feven  places  lower:  the  lad  of  thefe  100  proportioiuls  « 
found  to  be  0999900-0004950. 

The  2d  table  contains 
SO  numbers,  which  are 
in  the  continual  propor- 
tion of  the  firll  to  the  lail 
in  the  firft  table,  namely, 
of  lOOOOOOO-tXIOCOOO, 
to  9999900  0004950,  or 
nearly  the  proportion  of 
100000  to  9U999  ; thefe 
therefore  are  found  by 

only  removing  the  figures  of  each  number  5 places  lower,  and  fub- 
trailing  them  from  the  fame  number  : the  lalt  ot  thefe  lie  finds  to  be 
9995001  -222927.  .^nd  a fpecimen  of  thefe  two  tables  ishere  annexed. 

The  third  table  confitlsof  69  columns,  and  each  column  of  twenty- 
one  numbers  or  terms,  which  terms,  in  every  column,  are  in  the  con- 
tinual proportion  of  lOOOO  to  9995,  that  is,  nearly  as  the  fivfl  is  to 
the  laft  in  the  2d  table;  and  as  lOOOO  exceeds  9995  by  the  2000th 
part,  the  terms  in  every  column  will  be  conllrut^fed  by  dividing  each 
upper  number  by  2,  removing  the  figures  of  the  quotient  3 places 
lower,  and  then  fubtracling  them  ; and  in  this  way  it  is  proper  to 
conftruft  only  the  firft  column  of  21  numbers,  the  laft  of  which  will 
be  yy00473-57.':0 : but  the  Ift,  2d,  3d,  &c,  numbers  in  all  the  co- 
lumns arc  in  the  continual  proportion  of  100  to  99,  or  nearly  the 
proportion  of  the  firft  to  the  laft  in  the  firft  column  ; and  therefore 
thefe  will  be  found  by  removing  the  figures  of  each  preceding  iiumber 
two  places  lower,  and  fubtra£ting  them,  for  the  like  number  in  the 
next  column.  A fpccimcn  of  this  3d  table  is  as  here  below. 


The  Third  T.vele. 

Terms 

ISt  i..ulu(llk«. 

.'U  L.^(Uiiuu 

im  tilt; 

t..  Ill  Cutunti). 

1 

2 

3 

4 

5 
&c 
21 

laxxxxio.oooCi 
gggsooo.fKxxi 
9gi;K)002  5 ones 
1)995007.4987 

f)980014,C1950 
&c  nil 

99004  73.5780 

i)yoo(KX).(xxK) 
<)&i).5050  0000 
9890102  475)0 
988.5157.4237 
9880214.8451 
&c 

9801-U)8.8423 

iJbOKXXl.OOOO 

979001)9.5000 

1)791 20 1.1 503 
9:^6305. 84f)5 
9/  81412  Ogti7 
Sec 

9703454  1.539 

&c  10. 
the  4th 
5t  h,  0 h, 
7th,  &c 
cul.  till 
the  lail 
or 

.50.18858  8900 
50-l6334.4ii05 
5043811  2932 
.5041289.3879 
5038708.743.5 
&c. 

4998009.4034 

TI  us  he  had,  in  this  3d  table,  interpofed  between  the  radius  and 
it.",  half,  (,6  numbers  in  the  continual  proportion  of  100  to  99  ; and 
mterpoUd  between  every  two  of  thefe  20  numbers  in  the  proportion 
. of 
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lOOOO  to  9995  : and  agairt-,  in  the  2d  tabic,  between  10000000  and 
9995000,  the  two  firft  of  the  third  table,  hehad  50  numbers  in  the  pro- 
portion of  100000  to  99999  } and  laflly,  in  the  ift  table  between 
10000000  and  9999900,  or  the  two  firft  in  the  2d  table,  100  numbers 
in  the  proportion  of  10000000  to  9999999  ; that  is,  in  all,  about 
1600  proportionals  ; all  found  in  the  moft  fimple  manner,  by  little 
more  than  e^fy  fubtra^ions } which  proportionals  nearly  coincide 
with  all  the  natural  fines  from  90°  down  to  30*. 

To  obtain  the  logarithms  of  all  thofe  proportionals,  he  demonftrates 
fcreral  properties  and  relations  of  the  numbers  and  logarithms,  and 
illuftrates  the  manner  of  applying  them.  The  principal  of  thefe  pro- 
perties are  as  follow : ift,  that  the  logarithm  of  any  line  is  greater 
than  the  difference  between  that  fine  and  the  radius,  but  lefs  than  the 
faid  difference  when  increafed  in  the  proportion  of  the  fine  to  radius*; 
and  2dly,  that  the  difference  between  the  logarithms  of  two  fines  is 
lefs  than  the  difference  of  the  fines  increafed  in  the  proportion  of  the 
lefs  fine  to  radius,  but  greater  than  the  faid  difference  of  the  fines 
increafed  in  the  proportion  of  the  greater  fine  to  radius.f 

Hence,  by  the  111  theorem,  the  logarithm  of  loOCX)000,  the  radius 
or  firll  term  in  the  firft  table  being  0,  the  logarithm  of  9999999, 
the  2d  term,  will  be  between  1 and  rooooool,  and  will  therefore 
be  etjual  to  1 '00000005  very  nearly ; and  this  will  be  alfo  the  com- 
mon difference  of  all  the  terms  or  proportionals  in  the  firft  table : 
therefore,  by  the  continual  addition  of  this  logarithm,  there  will  be 
obtained  the  logarithms  of  all  thefe  100  proportionals;  confequently 
100  times  the  ^id  firft  logarithm,  or  the  laft  of  the  above  fums,  will 
give  100-000005,  for  the  logarithm  of  9999900-000t950,  the  laft  of 
tlie  faid  100  proportionals. 

Then,  by  the  2d  theorem,  it  eafily  appears,  that  *0904950  is  the 
difference  between  the  logarithms  of  9999900  0004950  and  9999900, 
the  laft  term  of  tlie  firft  table,  and  the  2d  term  of  the  fecond  table  ; 


• By  this  firft  theorem,  r being  radius,  the  logarithm  of  the  fine  j is  between 
, — j and  — r ; and  therefore,  when  , differs  but  little  from  r,  the  logarithm 

j 

of  J will  lie  nearly  equal  to  ^ the  arithmetical  mean  between  the  li- 
mits r — J and— ; but  ftlll  nearer  to  or'-^^rj  the  geometrical 

J t J ' 

mean  between  the  faid  limits. 

-J-  By  this  fecond  theorem,  the  difference  between  the  logarithms  of  the  two 

g I S'— I 

fines  S and  j,  lying  between  the  limits r and  — ^ r,  will,  when  thofe 

^ o 

fines  differ  but  little,  be  neariy  equal  to  ^ ■ - r or  ^ ^ r,  their  arith- 

5i2  S i o j 

S— J S— I 

metical  mean  j or  nearly  = r,  the  geometrical  mean ; or  nearly  ==r^2r, 

by  fubflifuting  in  the  laft  denumijiator,  1 (S-f-j)  for  s/  Sr,  to  which  it  is  nearly 


equal. 
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■ this  then  being  added  to  the  lad  logarithm," gives  1 00-0005000  for  the 
logarithm  of  the  faid  2d  term,  as  alfo  the  common  difference  of  the 
.logarithms  of  all  the  proportions  in  the  2d  table}  and  therefore, 
by  continually  adding  it,  there  will  be  generated  the  logarithms  of  all 
, thefc  proportionals  in  the  fecond  table}  the  lad  of  which  i»  5000025,' 
anfwering  to  999500 1-222927,  the  lad  term  of  that  table. 

Again,  by  th^e  2d  theorem,  the  difference  between  the  logarithms 
of  this  lad  proportional  of  the  fecond  table,  and  the  2d  term  in  the 
fird  column  of  the  third  table,  is  found  to  be  1-'22353S7-,  which  being 
added  to  the  lad  kigarithm,  gives  5001-2485337  for  the  logarithm  of 
9995000,  the  faid  ^d  term  of  the  third  table,  as  alfo  the  common 
difference  of  the  logarithms  of  all  the  proportionals  in  the  fird  column 
of  that  table } and  this  therefore,  being  continually  added,  gives  all 
the  logarithms  of  that  fird  column,  the  lad  of  which  is  ltX)0.i4-97077, 
the  logarithm  of  9900475*5780,  the  lad  term  of  the  faid  column. 

Fina'Iy,  by  the  2d  theorem  again,  the  diflbrence  between  the  loga- 
rithms of  this  lad  number  and  990000i),  the  id  term  in  the  fecond 
column,  is  478-S502  } which  being  added  to  the  lad  logarithm,  gives 
100503-3210  for  the  logarithm  of  the  faid  1 d term  in  the  fecond 
column,  as  well  as  the  common  difference  of  the  logarithms  of  all 
the  numbers  on  the  fame  line  in  every  line  of  the  table,  namely,  of  all 
the  1 d terms,  of  all  the  2d,  of  all  the  3d,  of  all  the  4th,  &c,  terms  in 
all  the  columns  } and  which  therefore,  being  continually  added  to 
the  logarithms  in  the  fird  column,  will  give  the  correfponding  loga- 
rithms in  all  the  other  columns. 

And  thus  is  completed  what  the  author  calls  the  radical  table,  in 
■which  he  retains  only  one  decimal  place  in  the  logarithms  (or  artifir 
cials,  as  he  always  calls  them  in  his  trad!  on  the  condrudUon),  and 
four  in  the  natures.  A fpecimen  of  the  table  is  as  here  follows: 


Kadical  Table. 

Tcrm» 

lil  Column. 

2d  Column.  I 

69th  Column. 

mam 

IMMIImraHnSVnnPliln  1 

Nuiurala.  | AriihcuU 

(• 

(.000 

HI 

■i!dt»li;ilM!ll 

5001.2 

9HAMl'i0(\K0 

U1iV4.h| 

1U002,'. 

yj*9O102  4TM> 

MH58 1 1 

mm 

9WI. **7.4231 

MHl  ’2X9r>b79  oh49':29.6 

■a 

20005.1 

9btC>’I4.S4.Sl 

503H7ii(i  74ajitjS.H'»I.S 

$tc 

Ac 

Ac  1 Ac 

21 

p?f)n473,'i*;sa 

200.^28,■2 

»9.4<r>4l6934'i50.H 

Having  thus,  in  the  mod  eafy  manner,  completed  the  radical  table, 
by  little  more  than  mere  addition  and  ftibtradlion,both  for  the  natural 
numbers  and  logarithms  } the  logarithmic  fines  were  eafily  deduced 
from  it  by  means  of  the  2d  theorem,  namely,  taking  the  fum  and  dif- 
ference of  each  tabular  fine  and  the  neared  number  in  the  radical  table, 
annexing  7 ciphers  to  die  difference,  dividing  the  rcfult  by  the  fum, 
thcnhaJl  the  quotientgives  the  difference  between  the  logarithms  of  the 
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&Jd  numbers,  namely,  between  the  tabular  line  and  radical  number ; 
Confequently  adding  or  fubtra£ling  this  difference,  to  or  from  the 
given  logarithm  of  the  radical  number,  there  is  obtained  the  loga- 
rithmic fine  required.  And  thus  the  logarithms  of  all  the  fines,  from 
radius  to  the  half  of  it,  or  from  90°  to  30%  were  perfedied. 

Next,  for  determining  the  fines  of  the  remaining  .‘JO  degrees,  he 
delivers  two  methods.  In  the  firft  of  thcfe  he  proceeds  in  this  man- 
ner : Obferving  that  the  logarithm  of  the  ratio  of  2 to  1 , or  of  half 
the  radius,  is  6931489*22,  of  4 to  1 i^  the  double  of  this,  of  8 to  I 
is  triple  of  it,  iic  ; that  of  10  to  1 is  23023842*34,  of  20  to  I is  the 
fum  of  the  logarithms  of  2 and  10;  and  fo  on,  by  compofition  for 
the  logarithms  of  the  ratios  between  1 and  40,  80,  KK),  200,  &c,  to 
10000000 ; he  multiplies  any  given  fine,  for  an  arc  lefs  than  30  de- 
grees, by  fomeof  thefe  numbers,  till  he  finds  the  produdl  nearly  equal 
to  one  of  the  tabular  numbers  ; then  by  means  of  this  and  the  fecond 
theorem,  the  logarithm  of  this  produdi  isfound;  to  which  adding  the 
logarithm  that  anfwers  to  the  multiple  above  mentioned,  the  fum  is 
the  logarithm  fought.  But  the  other  method  is  dill  much  eafier, 
and  is  derived  from  this  property,  which  he  demonffrates,  namely, 
as  half  radius  is  to  the  fine  of  half  an  arc,  fo  is  the  cofine  of  the  faid 
half  arc  to  the  fine  of  the  whole  arc ; or  as  i radius  : fine  of  an  arc : : co- 
line of  the  arc : fine  of  double  arc ; hence  the  logarithmic  fine  of  an 
arc  is  found,  by  adding  together  the  logarithms  of  half  radius  and  of 
the  fine  of  the  double  arc,  and  then  fubtradling  the  logarithmic  co- 
fine from  the  fum. 

And  thus  the  remainder  of  the  fines,  from  30-'’  down  to  0,  are  ca- 
fily  obtained.  But  in  this  latter  way,  the  logarithmic  fines  for  full  one 
half  of  the  quadrant,  or  from  0 to  45  degrees,  he  obferves,  may  be 
derived  ; the  other  half  having  already  been  made  by  the  general 
method  of  the  radical  table,  by  one  eafy  divifion  and  addition  or  fub- 
tra£lion  for  each. 

I have  dwelt  the  longer  on  this  work  of  the  Inventor  of  logarithms, 
becaufel  have  not  feen,  in  any  author,  an  account  of  his  methodof  con- 
ftruciing  his  table,  although  it  is  perfectly  different  from  any  other 
method  ufed  by  the  later  co  i.puters,  and  indeed,  almoll  peculiar  to  hi$ 
fpccics  of  logarithms.  The  whole  of  tliis  work  manifelts  great  inge- 
nuity in  the  defigner,  as  well  as  much  accuracy.  But  notwithftanding 
the  caution  he  took  to  obtain  his  logarithms  true  to  the  nc^treff  unit  in 
the  lall  figure  fet  down  in  the  tables,  by  extending  the  numbers  in  the 
computations  to  feveral  decimals,  and  other  means,  he  had  been  dif- 
appointed  of  that  end,  either  by  the  inaccuracy  of  his  aififfaut  com- 
puters or  tranferibers,  or  tlirough  fome  other  caufe ; as  the  logarithms 
in  the  table  are  commonly  very  inaccurate.  It  is  remarkable  too,  that 
in  this  tra£l  on  the  conffru£lion  of  the  logarithms.  Lord  Napier  never 
calls  them  logarithms,  but  every  where  artifidals,  as  oppofed  in  idea 
to  the  natural  numbers  : and  this  notion,  of  natural  and  artificial  num- 
bers, I take  to  have  been  his  firft  idea  of  this  matter,  and  that  he  altered 
the  word  arttjiciah  to  logarithms  in  his  firft  book,  on  the  defeription  of 
them  when  he  printed  it,  in  the  year  1614,  and  that  he  would  alfia 
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have  altered  the  word  every  where  in  this  pofthumous  work  if  he  had 
lived  to  print  it:  for  in  the  two  or  three  pages  of  appendix,  annexed 
to  the  work  by  his  fon,  from  Napier’s  papers,  he  again  always  calls 
them  logarithms.  This  appendix  relates  to  the  change  of  the  loga- 
rithms to  that  fcale  in  which  1 is  the  logarithm  of  the  ratio  of  10  to  I , 
the  logarithm  of  1 , with  or  without  ciphers,  being  0 ■,  and  it  appears  to 
have  been  written  after  Briggs  communicated  to  him  his  idea  of  that 
change. 

Napier  here  in  this  appendix  alfo  briefly  deferibes  fome  methods 
by  which  this  new  fpecies  of  logarithms  may  be  conftrudled.  Having 
fuppofed  0 to  be  the  logarithm  of  I , and  I , with  any  number  of  ciphers, 
as  lOOOOOOOOOO,  the  logarithm  of  10,  he  direfls  to  divide  this  loga- 
rithm of  10,  and  the  fuccclRve  quotients,  ten  times  by  5;  by  which 
diviflons  there  will  be  obtained  thefe  other  ten  logarithms,  namely, 
2000000000,  400000000,  80000000,  16000000,  ‘i'lOOOOO,  610000, 
128000,  25600,  5120,  1024:  then  this  laft  logarithm,  and  its  quo- 
tients, being  divided  ten  times  by  2,  will  give  thefe  other  ten  loga- 
rithms, 512,  256,  128,  64,  32,  16,  8,  4,2,  1.  And  the  numbers 
anfwering  to  thefe  twenty  logarithms  we  are  dire£lcd  to  find  in  this 
manner;  namely,  extra£f  the  5th  root  of  10  (with  ciphers),  then  the 
5th  root  of  that  root,  and  fo  on,  for  ten  continual  extraftions  of  the 
5th  root;  fo  (hall  thefe  ten  roots  be  the  natural  numbers  belonging  to 
the  firft  ten  logarithms,  abov6  found  in  continually  dividing  by  5 ; next, 
out  of  the  laft  5th  root  we  are  to  extraft  the  fquarc  root,  then  the 
fquare  root  of  this  laft  root,  and  fo  on,  for  ten  fucedfive  extra£lions 
of  the  fquare  root;  fo  (hall  thefe  laft  ten  roots  be  the  natural  numbers 
correfponding  to  the  logarithms  or  quotients  arifing  from  the  laft  ten 
divifions  by  the  number  2.  And  from  thefe  twenty  logarithms,  1 , 2,  4, 
8,  16,  &c,  and  their  natural  numbers,  the  author  obferves  that  other 
logarithms  and  their  numbers  may  be  formed,  namely,  by  adding  the 
logarithms,  and  multiplying  their  correfponding  numbers. 

It  is  evident  that  this  procefs  would  generate  rather  an  antiloga- 
rithmic  canon,  fuch  as  Uodfon’s,  than  the  table  of  Briggs;  and  that 
the  method  would  alfo  be  very  laborious,  fince,  befides  the  very 
troublcfome  original  extra£lions  of  the  5th  roots, all  the  numbers  would 
be  very  large,  by  the  multiplication  of  which  the  fucceCTive  fecondary 
n^itural  number^  are  to  be  found. 

Our  author  next  mentions  another  method  of  deriving  a few  of  the 
primitive  numbers  and  their  logarithms,  namely,  by  taking  continu- 
ally geometrical  means,  firft  between  10  and  1,  then  between  10  and 
this  mean,  and  again  between  10  and  the  laft  mean,-nnd  fo  on;  and 
taking  the  arithmetical  means  between  their  correfponding  logarithms. 
He  then  lays  down  various  relations  between  numbers  and  their  loga- 
rithms; fuch  as,  that  the  produtfts  and  quotients  of  numbers  anfwcf 
to  the  fums  and  differences  of  their  logarithms,  and  that  the  powers 
and  roots  of  numbers  anfwcr  to  the  produfts  and  quotients  of  the 
logarithms  by  the  index  of  the  power  or  root,  &c  ; as  alfo  that,  of 
any  two  numbers  whofe  logarithms  aregiven,if  each  number  be  raifed 
to  the  power  denoted  by  the  logarithm  of  the  other,  the  two  rcfults 
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will  be  equal.  He  then  delivers  another  method  of  making  the  loga- 
rithms to  a few  of  the  prime  integer  numbers,  which  is  well  adapted 
for  conftruding  the  common  table  of  logaritlims.  This  method  ea- 
fily  follows  from  what  has  been  faid  above  •,  and  it  depends  on  this 
property,  that  the  logarithm  of  any  number  in  this  fcale,  is  1 lefs  than 
the  number  of  places  or  bgures  contained  in  that  power  of  the  given 
number  whofe  exponent  is  10000000000,  or  the  logarithm  of  10,  at 
lead  as  to  integer  numbers,  for  they  really  diffet>  by  a fraQion,  as  is 
Oiown  by  Mr.  Briggs  in  his  illudrations  of  thefc  properties,  printed  at 
the  end  of  this  appendix  to  the  conllruiffion  of  logarithms.  1 (hall  here 
fet  down  one  more  of  thefc  relations,  as  the  manner  in  which  it  is  cxi 
prdTed  is  exa£Uy  fimilar  to  that  of  fluxions  and  fluents,  and  it  is  this: 
Of  any  two  numbers,  as  the  greater  is  to  the  lefs,  fo  is  the  velocity 
of  the  increment  or  decrement  of  the  logarithms  at  the  lefs,  to  the  ve-. 
locity  of  the  increment  or  decrement  of  the  logarithms  at  the  greater; 
that  is,  in  our  modem  notation,  as  AT:  7"; : jl  to  x,  where  * and  j are 
the  fluxions  of  the  logarithms  of  Jl  and  1~. 


Kfpltt^s  CcnJlruiiUn  of  Logarithms. 

The  logarithms  of  Briggs  and  Kepler  were  both  printed  the  fame 
year,  1624  ; but  as  the  latter  are  of  the  fame  kind  as  Napier’s,  w< 
fhall  here  give  this  author’s  condru£lion  of  them,  before  proceeding 
to  that  of  Briggs’s. 

We  have  already  fpa.  dl  W feq.)  deferibed  the  nature  and  form  of 
Kepler’s  logarithms,  (bowing  that  they  are  of  the  fame  kind  as  Napier’s, 
but  only  a little  varied  in  the  form  the  table.  It  may  alfo  be  added, 
tliat,  in  general,  the  ideas  which  thefe  two  matters  had  on  this  fubjecl, 
were  of  the  fame  nature : only  it  was  more  fully  and  methodically  laid 
dbwn  by  Kepler,  who  expanded,  and  delivered  in  a regular  fcience, 
the  hints  that  were  given  by  the  illuttrious  inventor.  The  foundation 
and  nature  of  their  methods  of  conttru£lion  are  alfo  the  fame,  but 
only  a little  varied  in  their  modes  of  applying  them.  Kepler  here,  Hrft 
of  any,  treats  of  logarithms  in  the  true  and  genuine  way  of  the  mea- 
fures  of  ratios,  or  proportions*,  as  he  calls  them,  and  that  in  a very 
full  and  fcientific  manner : and  this  method  of  his  was  Sfterwards  fol- 
lowed and  abridged  by  Mercator,  Halley,  Cotes,  and  others,  as  we 
fhall  fee  in  the  proper  places.  Kepler  firtt  ere£fs  a regular  and  purely 
mathematical  fyttem  or  proportions,  and  the  meafurcs  of  proportions, 
treated  at  confiderable  length  in  a number  of  propofitions,  which  are 
fully  and  chattely  demonttrated  by  genuine  mathematical  reafoning, 
and  illuttrated  by  examples  in  numbers.  This  part  contains  and  de- 

• Kepler  almoft  always  ufes  the  term  proportion  inllead  of  ratio,  which  I aKo 
(hall  do  in  my  account  of  his  work,  as  well  as  conform  in  exprefTions  and  nota- 
tions to  his  other  peculiarities.  It  may  alfo  be  here  rem.irked,  that  I obfervethe 
fame  practice  in  defci  ibing  the  wOrks  of  other  authors,  the  better  to  convey  the 
idea  of  their  feveral  methods  and  ftyle.  And  this  may  ferve  to  account  for  fome 
feeming  inequalities  in  the  language  of  this  hiftory.  <. 
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monflrates  both  the  nature  and  the  principles  of  the  ilrudure  of  lo- 
garitluns.  And  in  the  fecond  part  he  applies  thofe  principles  in  the 
3£fuaIconffru£lion  of  his  table, which  contains  only  lUOO  numbers,  and 
their  logarithms,  in  the  form  as  we  before  deferibed  : and  in  this  part 
he  indicates  the  various  contrivances  made  ufeofin  deducing  the  lo> 
garithms  of  proportions  one  from  another,  after  a few  of  the  leading 
ones  had  been  firft  formed,  by  the  general  and  more  remote  princi- 
ples. He  ufes  the  name  Ugarithms,  given  them  by  the  inventor, 
being  the  mod  proper,  as  exprelTing  the  very  nature  and  eflence  of 
thofe  artihcinl  numbers,  and  containing  as  it  were  a definition  in  the 
very  name  of  them  ; but  without  taking  any  notice  of  the  inventor, 
or  of  the  origin  of  thofe  ufeful  numbers. 

As  this  tra^  is  very  curious  and  important  in  itfelf,  and  is  belides 
very  rare  and  little  known,  inflead  of  a particular  defeription  only, 
I lhall  here  give  a brief  tranflation  of  both  the  parts,  omitting  only 
the  demonflrations  of  the  propofitions,  and  fome  rather  long  illudra- 
tions  of  them. 

I'he  book  is  dedicated  to  Philip,  landgrave  of  HefTe,  but  is  without 
either  preface  or  introdu£lion,  and  commences  immediately  with  the 
fubjeft  of  the  firft  part,  which  is  entitled  Tht  DemonJIrotion  of  tht 
^UuBure  of  Lo^rithmt ; and  the  contents  of  it  are  as  follow  : 

Pojiutate  1 . That  all  proportions  equal  among  themfelves,  by  what- 
ever variety  of  couplets  of  terms  they  may  be  dmoted,  are  meafured 
or  expreffed  by  the  fame  quantity. 

Axiom  1.  If  there  be  any  number  of  quantities  of  the  fame  kind, 
the  proportion  of  the  extremes  is  underftood  to  be  compofed  of  all  the 
proportions  ofevery  adjacent  couplet  of  terms,  from  tlie  firft  to  thelaft. 

I Propofition.  The  mean  proportional  between  two  terms,  divides 
the  proportion  of  thofe  terms  into  two  equal  proportions. 

Axiom  2.  Of  any  number  of  quantities  regularly  increafing,  the 
means  divide  tlie  proportion  of  the  extremes  into  one  proportidn 
more  than  the  number  of  the  means. 

Pojiulate  2.  That  the  proportion  between  any  two  terms  is  divi- 
fible  into  any  number  of  parts,  uutil  thofe  parts  become  lefs  than  any 
propofed  quantity. 

An  example  of  this  ft-£lion  is  then  inferted  in  * fm.ill  table,  in  dividing  thepro- 
portion  which  is  between  to  and  7 into  1U7S74I874  equal  parts,  by  as  many 
mean  proportion.ils  wanting  one,  namely,  by  talcing  the  mean  proportional  be- 
tween 10  and  7,  then  the  mean  between  in  and  this  mean,  and  the  mean  between 
10  and  the  laft,  and  fo  on  for  SO  means,  or  30  cxtraitions  of  the  fquare  root,  the 
laft  or  30th  of  which  roots  is  93ySiyS?9!>66"8a05S^00;  and  the  30th  power  of  2, 
which  is  10731+1824,  thows  into  how  many  parts  the  proportion  between  10  and 
7,  or  between  100<)&c,  and  700&C,  is  divided  by  1073741824  means,  each  of 
which  parts  is  equal  to  the  proportion  between  lOOO&c,  and  the  30th  mean 
099&C,  that  is,  the  proportion  between  lOOO&c,  and  !><>9&c,  is  the  1073741834th 
part  o^hc  proportion  between  10  and  7.  Then  by  afliimin^he  fmall  differ- 
ence 00000000033217943100,  for  the  meafure  of  the  very  fmall  element  of  the 
proportion  of  10  to  7,  or  for  the  meafure  of  the  proportion  of  lOOO&c,  to  999 j(C, 
or  for  the  logarithm  of  this  laft  term,  and  multiplying  it  by  107374182+,  the 
number  of  parts,  the  product!  gives  34*67.49481.37222.4+400,  for  the  logarithm 
of  the  lefs  terra  7 or  "OU&c. 

Pojlulatt  3.  That  the  extremely  fmall  quantity  or  element  of  a pro- 
portion 
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wrhon  may  be  meafured  or  denoted  by  any  quantity  whatever;  as, 
for  inllancc,  by  the  difference  of  the  terms  of  that  element. 

_ 2 Prop^tioM  Of  three  continued  proportionals,  the  difference  cf 
We  two  nrft  has  to  the  difierence  of  the  two  latter,  the  fame  propor- 
tion which  the  firfl  term  has  to  the  Ud,  or  the  2d  to  the  3d. 

3 Prop.  Of  any  continued  proportionals,  the  greateff  terms  have 
the  greatefi  difference,  and  the  leaft  terms  the  leaft. 

4 Pr^.  In  any  continued  proportionals,  if  the  difference  of  the 
grcateft  terms  be  made  the  meafure  of  the  proportion  between  ii/m, 
the  difference  of  any  other  couplet  will  be  lefs  than  the  true  meafure 
of  ti/ir  proportion. 

5 Pr^.  In  continued  proportionals,  if  the  difference  of  the  greateft 
terms  be  made  the  meafure  of  their  proportion,  then  the  meafure  of 
the  proportion  of  tlic  greatell  to  any  other  term  will  be  greater  than 
tieir  difference. 

6 Prtp,  In  continued  proportionals,  if  the  difference  of  the  greatell 
term  and  any  one  of  the  lefs,  taken  not  immediately  next  to  it,  be 
made  the  meafure  of  their  proportion,  then  the  proportion  which  is 
between  the  greatell  and  any  other  term  greater  than  the  one  before 
taken,  will  be  lefs  than  the  difference  of  thofe  terms ; but  the  pro- 
portion which  is  between  the  greatell  term,  and  any  one  lefs  than  that 
firll  taken,  will  be  greater  than  their  difference. 

I 7 Prip,  Of  any  quantities  placed  according  to  the  order  of  tlteir 
magnitudes,  if  any  two  fuccefBve  proportions  be  equal,  the  three 
fuccellive  terms  which  conllitute  them  will  be  continued  propor- 
tionals. 

8.  Pnp.  Of  any  quantities  placet!  in  the  order  of  their  magnitudes, 
if  the  intermediates  lying  between  any  two  terms  be  not  among  the 
mean  proportionals  which  can  be  interpofed  between  the  faid  two 
terms,  then  fuch  intermediates  do  not  divide  the  proportion  of  thole 
two  terms  into  commenfurabic  proportions. 

Befideathc  demonftrations,  as  ufual,  feveral  definitions  are  here  given;  at 
of  commenfurable  proportions,  &c. 

9 Prop.  When  two  cxprcflible  lengths  are  not  to  one  another  as 
two  figurate  numbers  of  the  fame  fpecies,  fuch  as  two  fquares,  or 
two  cubes,  there  cannot  fall  between  them  other  expreflible  lengths, 
which  lhall  be  mean  proportionals,  and  as  many  in  number  as  that 
fpecies  requires,  namely,  one  in  the  fquares,  two  in  the  cubes,  three 
in  the  biquadrats,  &c. 

10  Prop.  Of  any  expreflible  quantities,  following  in  the  order  of 
their  magnitudes,  if  the  two  extremes  be  not  in  the  proportion  of  two 
fquare  numbers,  or  two  cubes,  or  two  other  powers  of  the  fame  kind, 
none  of  the  intermediates  divide  the  proportion  into  commenfurables. 

' 1 1 Prop.  All  the  proportions,  taken  in  order,  which  are  between 

expreflible  terms  that  are  in  arithmetical  proportion,  are  incommen- 
furable  to  one  another^  As  between  8,  13,  18. 

12  Prop.  Of  any  quantities  placed  in  the  order  of  their  magnitude,  if 
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the  dliTerenee  of  the  ^eateft  terms  be  made  die  meafure  of  their  pro* 
portion,  then  the  difference  between  any  two  others  will  be  lefs  than 
the  meafure  of  their  proportion  ; and  if  the  difference  of  the  two  le^ 
terms  be  made  the  meafure  of  their  proportion,  then  the  differences  W 
the  reft  will  be  greater  than  the  meafure  of  the  proportion  between 
their  terms. 

Coro!.  If  the  meafure  of  the  proportion  between  the  greateft  ex- 
ceed their  difference,  then  the  proportion  of  this  meafure  to  the  faid 
difference,  will  be  lefs  than  that  of  a following  meafure  to  the  diffeD* 
ence  of  its  terms.  Becaufe  proportionals  have  the  fame  ratio. 

1 'i  Prep.  If  three  quantities  follow  one  another  in  the  order  of  mag- 
nitude, the  proponion  of  the  two  laft  will  be  contained  in  the  pro- 
portion of  the  extremes,  a lefs  number  of  times  than  the  difference 
of  the  two  leaft  is  contained  in  the  difference  of  the  extremes  : And, 
on  the  contrary,  the  proportion  of  the  two  greateft  will  be  contained 
in  the  proportion  of  the  extremes,  oftener  than  the  difference  of  the 
former  is  contained  in  that  of  the  latter. 

Corel.  Hence,  if  the  difference  of  the  two  greater  be  equal  to  the 
difference  of  the  two  lefs  terms,  the  proportion  between  the  two 
greater  will  be  lefs  than  the  proportion  between  the  two  lefs. 

1 + Prop.  Of  three  equidifferent  quantities,  taken  in  order,  the  pro- 
portion between  the  extremes  is  more  than  double  the  proportion  be- 
tween the  two  greater  terms. 

Coroi.  Hence  it  follows,  that  half  the  propiortion  of  die  extremes 
is  greater  than  the  proportion  of  the  tw’o  greateft  terms,  but  lefs  than 
the  proportion  of  the  two  lead. 

15  Prop.  If  two  quantities  conftitutc  a proportion,  and  each  quan- 
tity be  leflencd  by  half  the  greater,  the  remainders  will  conftitute  a 
proportion  greater  than  double  the  former. 

16  The  aliquot  parts  of  incommenl'urable  proportions  are 
incommcnfurable  to  each  other. 

n Prop.  If  one  thoiifand  numbers  follow  one  another  in  the  na- 
tural order,  beginning  at  loot),  and  differing  all  by  unity,  viz.  1000, 
&99,998,9y7, &c ; and  the  proportion  between  the  two  greateft  1000, 
999,  by  continual  bifedlion,  be  cut  into  parts  that  are  fmaller  than 
the  excefs  of  the  proportion  between  the  next  two  999,'99.S,  over  the 
faid  proportion  between  the  two  greateft  lOOO,  999  ; and  then  for 
the  meafure  of  that  fmall  element  of  the  proportion  between  lOOOand 
999,  there  be  taken  the  difference  of  10(X)  and  that  mean  proportional 
which  is  the  other  term  of  the  element.  Again,  if  the  proportion  be- 
tween 1000  and  99S  be  likewife  cut  into  double  the  number  of  parts 
which  the  former  proportion,  between  1000  and  999,  was  cut  into; 
and  then  for  the  meafure  cf  the  fmall  element  in  this  divifion,  be  taken 
the  difference  of  its  terms,  of  which  the  greater  is  H.OO.  And  in  the 
fame  manner,  if  the  proponion  of  1000  to  the  following  numbers, 
as  99  &c,  by  continual  bifeftion,  be  cut  into  particles  of  fuch 

magnitude,  as  may  be  between  ^ and  i of  -the  element  arifing  from 
the  fedion  of  the  hrft  proportion  between  1000  and  999,  the  meafure 

of 
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«f  cacli  dement  will  be  given  frotn  the  difference  of  its  terms.  Then, 
this  being  done,  themcafure  of  any  one  of  the  1000  proportions  will 
be  compofed  of  as  many  meafures  of  its  element  as  there  are  of  thofe 
elements  in  the  faid  divided  proportion.  And  all  thefe  meafutes, 
for  all  the  proportions,  will  be  fofficiently  exaft  for  the  niceft  caku- 
lations. 

All  thefe  feitions  and  meafures  of  proportions  arc  performed  in  the  manner  of 
that  deicribed  at  poflulate  3,  and  the  operation  is  abundantly  explained  by 
numerical  calculations. 

18.  Prc^.  The  proportion  of  any  number,  to  the  firft  term  lOOO, 
being  known  ; there  will  alfo  be  known  the  proportion  of  the  reft  of 
the  numbers  in  the  fame  continued  proportion,  to  the  faid  firft  term. 

So  from  the  known  proportion  between  1 <XI0  and  yot), 
there  is  alfo  known  the  proportion  of  lUOU  to  810,  and  to  T29; 

And  from  1000  to  800,  alfo  1000  to  6 iO,  and  to  512; 

And  from  1000  to  700,  alfo  1000  to  490,  and  to  !48  ; 

And  from  1000  to  COO, alfo  UiOOto  360,  and  to  2l6; 

And  from  1000  to  500,  aUb  1000  to  250,  and  to  125. 

Corel.  Hence  arifes  the  precept  for  fquaring,  cubing,  8cc  ; as  alib 
for  extrafling  the  fquare  root,  cube  root,  &c,  out  of  the  firft  figures 
of  numbers.  For  it  will  be,  as  the  greateft  number  of  the  chiliad, 
as  a denominator,  is  to  the  number  propofed  as  a numerator,  fb  is 
this  to  the  fquare  of  the  fraflitm,  arid  fo  is  this  to  the  cube. 

IS  Prop.  The  proportion  of  a number  to  the  firft,  or  1000,  being 
known ; if  there  be  two  other  nuntbers  in  the  fame  proportion  to  each 
other,  then  the  proportion  of  one  of  thefe  to  1 OOO  being  known,  there 
will  alfo  be  known  the  proportion  of  the  other  to  the  lame  1000. 

Cord.  1 . Hence  from  the  1 5 proportions  mentioned  in  prop.  1 8, 
will  be  known  120  others  below  1000,  to«ihe  fame  1000. 

For  fo  many  are  the  proportions,  equal  to  fome  one  or  other  of  the  faid  15, 
that  are  among  the  other  integer  numbers  which  are  Id's  than  1000. 

Cord.  2.  Hence  arifes  the  method  of  treating  the  Rule-of-Thice, 
when  1000  is  one  of  the  given  terms. 

For  this  iseffeAed  by  adding  to,  orfubtraAing  from,  each  other,  the  meafures 
of  the  two  proportions  of  lOOO  to  each  of  the  other  two  given  numbers,  ac- 
cording as  1000  is,  .or  is  not,  the  firft  term  in  the  Rule-of-Three. 

20  P}-op.  "When  four  numbers  are  proportional,  the  firft  to  the  fe- 
cond  as  the  third  to  the  fourth,  and  the  proportions  of  1000  to  each 
of  the  three  former  are  known,  there  will  alfo  be  known  the  propor- 
tion of  1000  to  the  fourth  number. 

Carol.  1 . By  this  means  other  chiliads  are  added  to  the  former. 

Carol.  2.  Hence  arifes  the  method  of  performing  the  RuIc-of-Threr, 
when  1000  is  not  one  of  the  terms.  Namely  from  the  fum  of  the 
meafures  of  the  proportions  of  1000  to  the  fecond  and  third,  take  that 
of  1000  to  the  firft,  and  the  remainder  is  the  incafure  of  the  propor- 
tion of  1000  to  the  fourth  term. 
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D^Uien.  The  meafure  of  the  proportion  between  1000  and  any 
lefs  number  as  before  defcribed«  and  exprcfled  by  a number,  is  fet 
oppofite  to  that  lefs  number  in  the  chiliad,  and  is  called  its  loca* 
RiTHM,  that  is,  the  number  (apiiiLos)  indicating  the  proportion 
(Xoyor)  which  1000  bears  to  that  numlx^,  to  which  the  logarithm  is 
annexed. 

21  Prop.  If  the  firft  or  greateft  number  be  made  the  radius  of  a 
circle,  or  ^nia  lotus  ; every  leis  number,  confidered  as  the  cofine  of 
fome  arc,  has  a logarithm  greater  than  the  verfed  fine  of  that  arc,  but 
lefs  than  the  difference  between  the  radius  and  fecant  of  the  arc ; ex- 
cept only  in  the  term  next  after  the  radius,  or  greatefi  term,  theloga- 
ritmn  of  which,  by  the  hypothefis,  is  made  equal  to  the  verfed  fine. 

That  is,  if  CD  be  made  the  logarithm  of  AC,  or  the  mea- 
fiire  of  the  proportion  of  AC  to  AD  ; then  the  meafure  of 
the  proportion  of  AB  to  AD,  that  is  the  logarithm  of  AB, 
will  be  greater  than  BD,  but  lefs  than  £F.  And  this  it  the 
&me  as  Napier's  firft  rule  in  page  4 j. 

22.  Prop.  The  fame  things  being  (uppofed ; the  fum  of  the  verfed 
fine  and  excels  of  the  fecant  over  me  radius,  is  greater  than  double 
the  logarithm  of  the  cofine  of  an  arc. 

Corel,  The  log.  cofine  is  lefs  than  the  arithmetical  mean  between 
the  verfed  fine  and  the  excefs  of  the  fecant. 

Precept  1.  Any  fine  being  found  in  the  canon  of  fines,  and  its  de- 
fe£f  below  radius  to  die  excefs  of  the  fecant  above  radius,  then  (hall 
the  logarithm  of  the  fine  be  lefs  than  half  that  fum,  but  greater  than 
the  faid  defe£l  or  coverfed  fine. 

Let  there  bo  the  fine  99970.1  ItK)  of  an  are : 

Its  defeat  below  radius  is  29.85 10  the  coverf.  and  lefs  than  the  log.  fine; 

Add  the  excefs  of  the  tecastt  29.8599 

Sum  59.7109 

its  half  or  29A555  greater  than  the  logarithm. 

Therefore  the  log.  is  between  29.8510 
and  29.8555 

Precept  2.  The  logarithm  of  the  fine  being  found,  you  will  alfo 
find  nearly  the  logarithm  of  the  round  or  integer  numoer,  which  is 
next  lefs  than  the  fine  with  a fraflion,  by  adding  that  fradional  ex- 
cefs to  the  logarithm  of  the  faid  fine. 

Thus,  the  logarithm  of  the  fine  99970.149  is  found  to  be  about  29.854 ; if  now 
the  logarithm  of  the  round  number  99970.000  be  required,  add  149,  the  frac- 
tional part  of  the  fine,  to  its  logarithm,  obferving  the  point,  thus, 

29.854 

149 

the  fum  30.008  is  the  tog.  of  the  round  number  99970.000  nearly. 

23  Prop.  Of  three  equidiffergnt  quantities,  the  meafure  of  the 
proportion  between  the  two  greater  terms,  with  the  meafure  of  the 

proportion 
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proportion  between  the  two  lefs  termsi  will  conllitute  a proportion, 
which  will  be  greater  than  the  proportion  of  the  two  greater  terms, 
but  lels  than  the  proportion  of  the  two  leaft . 

I III 

Thus  if  AB,  AC,  AD  be  three  quantities,  having  BCD 

the  equal  differences  BC,  CD ; and  if  the  meafure  of  the 
proportion  of  AD,  AC  be  cd,  and  that  of  AC,  AB  be  i i i 

be  : then  the  proportion  of  cd  to  cb  will  be  greater  than  bed 

the  proportion  of  AC  to  AD,  but  lels  than  the  propor- 
tion of  AB  to  AC. 

24.  Prop.  The  faid  proportion  between  the  twb  meafures  is  lefs 
than  half  the  proportion  between  the  extreme  terms.  That  is,  the 
proportion  between  be,  cd,  is  leis  than  half  the  proportion  between 
AB,  AD. 

Coro/.  Since  therefore  the  arithmetical  mean  divides  the  propor- 
tion into  unequal  parts,  of  which  the  one  is  greater,  and  the  other  le^ 
than  half  the  whole  i if  it  be  inquired  what  proportion  is  between 
tbefe  proportions,  the  anfwer  is,  that  it  is  a little  lefs  thw  the  faid 
half. 


ExampU  oj finding  nearly  the  limits,  greater  and  lefs,  to  the  meefurt 
of  any  propofed  proportion. 

It  being  known  that  the  meafure  of  the  proportion  between  1000  and  900  is 
105S6-0S,  required  the  meafure  of  the  proportion  900  to  800,  where  the  terms 
WOO,  900,  800,  have  equal  didinencet.  Therefore  as  9 to  10,  fo  10536.05  to 
11706.72,  which  is  lefs  than  11778.30  the  meafure  of  the  proportion  9 to  8. 
Again,  as  the  mean  proportional  between  8 and  10  (which  is  8.94437 19}  is  to 
10,  fo  106:t6.05  to  11779.66,  which  is  greater  than  the  meafure  of  the  propor- 
tion between  9 and  8. 

Axiom.  Every  number  denotes  an  expreflible  quantity. 

25  Prop.  If  the  1000  numbers  differing  by  1,  follow  one  another 
in  the  natural  order}  and  there  be  taken  any  two  adjacent  numbers, 
as  the  terms  of  fome  proportion } the  meafure  of  this  proportion  will 
be  to  the  meafure  of  the  proportion  between  the  two  greatefl  terms 
of  the  chiliad,  in  a proportion  greater  than  that  which  the  greateff 
term  lOUO  bears  to  the  greater  of  the  two  terms  firll  taken,  but  lefs 
than  the  proportion  of  lOUO  to  the  lets  of  the  faid  two  fele^led  terms. 

So,  of  the  1000  numbers,  taking  any  two  fiiccelHve  terms,  as  501  and  500, 
the  logarithm  of  the  former  being  69114.93,  and  of  the  latter  69314-73,  the 
difference  of  which  is  199A0.  Therefore,  by  the  definition,  the  meafure  of  the 
proportion  between  SOI  and  500  is  199  80-  In  like  manner,  b^ufe  the  logarithm 
of  the  greateft  term  1000  is  0,  and  of  the  next  999  is  100.05,  the  difference  of 
thefe  logarithms,  and  the  meafure  of  the  pro(^ion  between  1000  and  999,  is 
100X15-  Couple  now  the  greateft  term  1000  with  each  of  the  feleded  terms  501 
and  500 ; couple  alfo  the  meafure  199  80  with  the  meafure  100.05  ; fo  lhall  the 
proportion  between  199.80  and  100.05,  be  greater  than  the  proportion  between 
1000  and  501,  but  lefs  than  the  propoition  between  1000  and  500. 

Carol.  I.  Any  number  below  the  firll  1000  being  propofed,  as  alfo 
its  logarithm,  the  differences  of  any  logarithms  antecedent  to  that 

propofed, 
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propofed,  towards  the  beginning  of  the  chiliad,  are  to  the  iirft  loga- 
ritlim  (viz.  that  which  is  afligncd  to  999)  in  a greater  pro^rtion  than 
1000  to  the  number  propofed  ; but  of  thofo  which  follow  towards  the 
lail  logarithm,  they  are  to  the  fame  in  a lefs  proportion. 

Cor^.  2-  By  this  means,  the  places  of  the  chiliad  may  cafily  be  fill- 
ed op,  which  have  not  yet  had  logarithms  adapted  to  diem  by  the 
former  propoGtions. 

26  Prop.  The  difference  of  two  logarithms,  adapted  to  two  adjacent 
xmmbers,  is  to  the  difference  of  thefe  numbers,  in  a proportion  greater 
dian  1000  bears  to  the  greater  of  thofe  numbers,  but  lefs  than  that 
of  1 000  to  the  lefs  of  the  two  numbers. 

This  26th  prop,  is  the  fame  as  Napier’s  fccond  rule,  at  page  45. 

27  Prop.  Having  given  two  adjacent  numbers,  of  the  1000  natural 
munbers,  with  their  logarithmic  indices,  or  the  meafures  of  the  pro^ 
portions  which thofe  abfolute  orremnd  numbers  eonftitute  with  1000, 
the  greateft ; the  increments,  or  differences,  of  thefe  logarithms,  will 
be  to  the  logarithm  of  the  fmall  element  of  the  proportions,  as  tlie  fe- 
cants  of  the  arcs  whofc  coGnes  are  the  two  abfolute  numbers,  is  to  the 
greateft  number,  or  the  radius  of  the  circle ; fo  that,  however,  of 
the  faid  two  fecams,  the  le&  will  have  to  the  radius  a lefs  proportion 
than  the  propofed  difference  has  to  the  firft  of  all,  but  the  greater 
will  have  a greater  proportion,  and  fo  alfo  will  the  meyn  proportional 
between  the  faid  fecants  have  a greater  proportion. 

TTius  if  BC,  CD  be  equal,  alfo  b d the  logarithm  of  A B, 
and  c d the  logarithm  of  A C t then  the  proportion  of  b c 
to  c d will  be  greater  than  the  proportion  of  A G to  A D, 
but  lefs  than  that  of  A F to  A D,  and  alfo  h-fs  than  that  of 
the  mean  proportional  between  A F and  A G to  A D. 

b c i 

Carol.  1 . The  fame  obtains  alfo  when  the  two  terms  differ,  not 
only  by  the  unit  of  the  fmall  element,  but  by  another  unit,  which 
may  be  ten  fold,  a hundred  fold,  or  a thoufand  fold  of  that. 

Carol,  'i.  Hence  the  differences  will  be  obtained  fufficiently  cxa£b, 
efpecially  when  the  abfolute  numbers  are  pretty  large,  by  taking  the 
arithmetical  mean  between  two  fmall  fecants,  or  (if  you  will  be  at 
the  labour)  by  taking  the  geometrical  mean  between  two  larger  fe- 
cants, and  then  by  continually  adding  the  diffferences,  the  logarithms 
will  be  produced.  __ 

Carol.  3.  Precept.  Divide  the  radius  by  each  term  of  the  affigned 
proportion,  and  the  arithmetical  mean  (or  ftill  nearer  the  geometrical 
mean)  between  the  quotients,  will  be  the  required  increment } which 
being  added  to  the  logarithm  of  the  greater  term,  will  give  the  lo- 
garithm of  the  lefs  term. 


Example 
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Let  there  be  giyen  the  logarithm  of  700,  viz.  S5C67  4918,  to  find  the  log  to  699. 

Here  radius  divided  by  700  gives  1428571  &c. 
and  dividird  by  699  gives  1430672  See- 
the arithmetic  mean  is  142.962 
which  added  to  35667.4948 

gives  the  logarithm  to  699  35810.4568 

Coral.  4.  Precept  for  the  logarithms  of  fines. 

The  increment  between  tlie  logarithms  of  two  fines,  is  thus  found : 
find  the  geometrical  mean  between  the  cofecants,  and  divide  it  bjr 
the  difference  of  the  fines,  the  quotient  will  be  the  diSerixice  of  the 
logarithms. 

Example. 

CP  1'  fine  2909  cofcc.  343774682  I The  quotient  80000  exceeds  the  re> 

0 2 fine  5818  cofec.  171887319  I quited  increment  of  the  logarithms, 

I becaufe  the  fecants  are  here  fo  large. 

dif.  2909  geom.mcan  2428  nearly. 

.efppenJix.  Nearly  in  the  fame  manner  it  may  be  (hown,  that  the 
fecond  differences  are  in  the  duplicate  proportion  of  che  firfi,  and  the 
third  in  the  duplicate  of  the  fecond.  Thus,  for  inflancc,  in  the  be- 
ginning of  the  logarithms,  the  firll  difference  is  100.00000,  viz.  equal 
to  the  difference  of  the  numbers  lOOOOO.COOOO  and  99900.00000  } 
the  fecond  or  difference  of  the  differences,  10000;  the  third  20. 
Again,  after  arriving  at  the  number  50000.00000,  the  logarithms 
have  for  a difference  200.00000,  which  is  to  the  firft  difference,  as 
the  number  100000.00000  to  50000.00000;  but  the  fecond  differ- 
« ence  is  40000,  in  which  lOOoO  is  contained  four  times;  and  the 
third  .328,  in  which  20  is  contairied  1 6 times.  But  fince  in  treating 
of  new  matters  we  labour  under  the  want  of  proper  words,  where- 
fore left  we  fhould  become  too  obfeure,  the  demonllration  is  omitted 
untried. 

28.  Prop.  No  number  expreffes  exadly  the  meafure  of  the  propor- 
tion, between  two  of  the  1 000  numbers,  conflituted  by  the  foregoing 
method. 

29.  Prop.  If  the  meafures  of  all  proportions  beexpreffed  by  numbers 
or  logarithms  ; all  proportions  will  not  have  affigned  to  them  their 
due  portion  of  meafure,  to  the  utmoft  accuracy. 

30  Prop.  If  to  the  number  1000,  the  greateft  of  the  chiliad,  be 
referred  others  that  are  greater  than  it,  and  the  logarithm  of  1000  be 
made  0,  the  logarithms  belonging  to  thofc  greater  numbers  will  be 
negative. 

• This  concludes  the  firfl  or  feientific  part  of  the  work,  the  principles 
of  which  Kepler  applies,  in  the  fecond  part,  to  the  a£lual  conflru£kion 
of  the  firfl  1000  logarithms,  which  conflru£lion  is  pretty  minutely 
deferibed.  This  part  is  intituled  jf  very  compendious  Method  of  con- 
JlruEling  the  Chiliad  of  Logarnims  ; and  it  is  not  improperly  fo  called, 
the  method  being  very  concife  and  eafy.  The  fundamental  principles 
arc  brie Qy  thefe;  That  at  the  beginning  of  the  logarithms,  their  in- 
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crements  or  differences  are  equal  to  thofe  of  the  natural  numbers  : that 
the  natural  numbers  may  be  confidered  as  the  decreafing  cofines  of  in- 
creafing  arcs  ^ and  that  the  fecants  of  thofe  arcs  at  the  beginning  hare 
the  fame  differences  as  the  cofines,  and  therefore  the  fame  differences 
as  the  logarithms.  Then,  (ince  the  fecants  are,  the  reciprocals  of  the 
cofmes,  by  thcfe  principles  and  the  third  corollary  to  the  27th  propo- 
fition,  he  effabliflies  the  following  method  of  conffituting  the  1 00  firft 
or  fmalleft  logarithms  to  the  100  largeft  numbers,  1000,  999,  998, 
997,  &c,  to  900.  viz.  Divide  the  radius  1000,  increafed  with  fcven 
ciphers,  by  each  of  thefe  numbers  feparately,  difpofing  tlie  quotients 
in  a table,  and  they  will  be  the  fecants  of  thofe  arcs  which  have  the 
. divH'ors  for  their  cofines;  continuing  the  divifion  to  the  8th  figure,  as 
it  is  in  that  place  only  that  the  arithmetical  and  geometrical  means 
differ.  Then  by  adding  fucceflively  the  arithmetical  means  between 
every  two  fucceffive  fecants,  the  fums  will  be  the  feries  of  logarithms. 
Or  by  adding  continually  every  two  fecants,  the  fucceffive  turns  will 
be  the  feries  of  the  double  logarithms. 

Befides  thefe  100  logarithms,  thus  conffruded,  he  conffitutes  two 
others  by  continual  bifedlion,  or  extra£fions  of  the  fquare  root,  after 
the  manner  deferibed  in  the  fecond  poftulate.  And  firft  he  finds  the 
logarithm  which  meafures  the  proportion  between  1 00000.09  and 
97656.25,  which  latter  term  is  the  third  proportional  to  1024  and 
1 000,  each  with  two  ciphers ; and  this  is  effe£lcd  by  means  of  twxnty- 
four  continual  extraftions  of  the  fquare  root,  determining  the  greateft 
term  of  each  of  twenty-four  claffesof  mean  proportionals;  then  the 
difference  between  the  greateft  of  thefe  means  and  the  firft  or  whole 
number  1000,  with  ciphers,  being  as  often  doubled,  there  arifes 
237 1 .6526  for  the  logarithm  fought,  which  made  negative  is  the  loga- 
rithm of  1024.  Secondly,  the  like  proeefs  is  repeated  for  the  propor- 
tion between  the  numbers  1000  and  500,  from  which  arifes  693 14.7 193 
for  the  logarithm  of  500  ; which  he  alfo  calls  the  logarithm  of  du- 
plication, being  the  mcafure  of  the  proportion  of  2 to  I . 

Then  from  the  foregoing  he  derives  all  the  other  logarithms  in  the 
•hiliad,  beginning  with  thofe  of  the  prime  numbers  1,  2,  3,  5,  7,  &c, 
in  the  firft  100.  And  firft,  fince  1024,  512,  256,  12S,  64,  32,  16,  8, 
4,  2,  I,  arc  all  in  the  continued  proportion  of  1600  tootO,  therefore 
the  proportion  of  1 024  to  1 is  decuple  of  the  proportion  of  1 000  to 
500,  and  confequently  the  logarithm  of- 1 would  be  decuple  of  the 
logarithm  of  500,  if  0 were  taken  as  the  logarithm  of  1024  ; but  fince 
the  logarithm  of  1024  is  applied  negatively,  the  logarithm  of  1 muft 
be  diminifticd  by  as  much  : diminiftiing  therefore  10  times  the  loga- 
rithm of  500,  which  is  693147.1928,  by  2371.6526,  the  remainder 
690775.5422  is  the  logarithm  of  1,  or  of  100.00,  what  is  fetdown  in 
the  table. 


Andbecaufe  1,  10, 100, 1 000,  are  continued  pro- 
portionals, therefore  the  proportion  of  1000  to  1 is 
triple  of  the  proportion  of  1000  to  100,  and  confe- 
quently of  the  logarithm  of  1 is  to  be  put  for  the 
logarithm  of  100,  viz.  230258.5141,  and  this  is 


alfo  the  logarithm  of  dccuplication,  or  of  the  pro- 
portion of  10  to  1.  And  hence,  multiplying  tliis 
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loguithm  of  100  fuccefiivelyby  2,  3,  4,  5,  6,  and  1,  there  arife  thp 
logarithms  to  the  numbers  in  the  decuple  proportion,  as  in  the 
margin. 

. Alfo  if  the  logarithm  of  duplication,  or  of  the  lo,.  of  j egoTi.'.WJ 
, proportion  of  2 to  1 , be  taken  from  the  logarithm  « «»  i 6931 4.7  wj 
of  1,  there  will  remain  the  logarithm  of  2}  and  log- of 
from  the  logarithm  of  2 taking  the  logarithm  of 
10,  there  remains  the  logarithm  of  the  proportion  . staSHTiii 
of  5 to  1 ; which  taken  from  the  logarithm  of  1,  ■*  ”*' 
there  remains  the  logarithm  of  5.  See  the  margin. 

For  the  logarithms  of  other  prime  numbers,  he  has  r'ecourfe  to 
tbofe  of  fome  of  the  firft  or  greateft  centurjr  of  numbers,  before  found, 
viz.  of  999,  993,  997,  &c.  And  firft,  takmg  960,  whole  logarithm  is 
4032.2001  i then  by  adding  to  this  logaiithm  the  logarithm  of  dupli- 
cation, tlierc  will  arife  the  feveral  logarithms  of  all  thefe  numbers, 
which  are  in  duplicate  proportion  continued  from  960,  namely  480, 
240,  120,  60,  30,  1.5.  Hence  the  logarithm  of  30,  taken  from  the 
logarithm  of  10,  leaves  the  logarithm  of  the  proportion  of  3 to  I } 
wtiich  taken  from  the  logarithm  of  1,  leaves  the  logarithm  of  3,  viz. 
-580914.3106.  And  the  double  of  this  diminilhed  by  the  logarithm 
of  1,  gives  471053.0790  for  the  logarithm  of  9. 

Next,  from  the  logarithm  of  990,  or  9 X 10  X II,  which  Is 
1003.0331,  he  finds  the  logarithm  of  II,  namely,  fubtrad  the  fum 
of  the  logarithms  of  9 and  10  from  the  fum  of  the  logarithm  of  990 
and  double  the  logarithm  of  1,  there  remains  450936.0106  the  loga- 
rithm of  1 1 . 

Again,  from  the  logarithm  of  980,  or  2 X 10  X 7 X 7,  which  is 
2020.2711,  he  finds  4961  H4.522-3  for  the  logarithm  of  7. 

And  from  5129.3  503  the  logarithm  of  950,  or  5 x 10  X 19,  he 
finds  396331.6392  for  the  logarithm  of  19. 

In  like  manner  the  logarithm 

to  993  or  4 X 13  X 19,  gives  the  logarithm  of  13  i 

to  969  or  3 X 17  X 19,  gives  the  logarithm  of  17  } 

to  986  or  2 X 17  X 29,  gives  the  logarithm  of  29} 

to  966  or  6 X 7 X 23,  gives  the  logarithm  of  23 ; 

to  930  or  3 X 10  x 31,  gives  the  logarithm  of  31. 

And  fo  on  for  all  the  primes  below  100,  and  for  many  of  the 
primes  in  the  other  centuries  up  to  900.  After  which,  he  diredfs 
to  find  the  logarithms  of  all  numbers  compofed  of  thefe,  by  the  pro- 
per addition  and  fubtta£Iion  of  their  logarithms,  namely,  in  finding 
the  logarithm  of  the  produ£I  of  two  numbers,  from  tlie  fum  of  tlie 
logarithms  of  the  two  fa£lors  take  the  logarithm  of  1,  the  remainder 
is  the  logarithm  of  the  produd.  In  this  way  he  fhows  that  the  loga- 
rithms of  all  numbers  under  500  may  be  derived,  except  thofe  of  the 
following  36  numbers,  namely,  127,  1-19,  167,  173,  179,  211,  223, 
251, 257,  26.3,  269,  271,  277,  281,  283,  293,  337,  3+7,  349,  353, 
359,  .367,  373,  379,  383,  389,  397,  401,  409,  419,  421,  431,  433, 
439,  443,  449.  Alfo,  befides  the  compofitc  numbers  between  500 
and  t oo,  made  up  of  the  produdls  of  fome  numbers  whpfe  logarithms 
have  been  before  determined,  there  will  be  59  primes  not  compofed 
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of  them : which,  with  the  36  abore  mentioned,  make  95  numbers  in 
all  not  compofed  of  the  produds  of  any  before  them,  and  the  Ion* 
rithms  of  which  he  dire£is  to  be  derived  in  this  manner } namely,  oy 
confidering  the  differences  of  the  logarithms  of  the  numbers  inter* 
fperfed  among  them : then  by  that  method  by  which  were  conRituted 
the  differences  of  the  logarithms  of  the  fmalleft  100  numbers  in  a con- 
tinued feries,  we  are  to  proceed  here  in  the  difeontinued  feries,  that 
is,  by  prop.  2*7,  corol.  3,  and  efpecially  by  the  appendix  to  it,  if  it 
be  rightly  ufed,  from  whence  thofe  dimrences  will  be  very  eafily 
fupplied. 

This  clofes  the  fecond  part,  or  the  affual  conftruQion  of  the  loga- 
rithms ; after  which  follows  the  table  itfelf,  which  has  been  before 
deferibed,  pa.  32.  Before  difmifling.Kepler’s  work,  however,  it  may 
not  be  improper  in  this  place  to  take  notice  of  an  erroneous  property 
laid  down  by  him  in  the  appendix  to  the  27th  prop,  juft  now  referred 
to;  both  becaufe  it  is  an  error  in  principle,  tending  to  vitiate  the 
pra£tice,  ^nd  becaufc  it  ferves  to  (how  that  Kepler  was  unacquainted 
wiih  the  true  nature  of  the  orders  of  differences  of  the  logarithms, 
notwithflanding  what  he  fays  above  with  refpeA  to  the  conitru^on 
of  them  by  means  of  their  feveral  orders  of  differences,  and  that  con- 
fcquently  he  lias  no  legal  claim  to  any  (hare  in  the  difeovery  of  the  dif- 
ferential method,  known  St  that  time  to  Briggs,and  it  would  feemto 
him  alone,  it  being  publiflied  in  his  logarithms  in  the  fame  year,  1624, 
as  Kepler’s  book,  together  with  the  true  nature  of  the  logarithmic 
orders  of  differences,  as  we  (hall  prefently  fee  in  the  following  ac- 
count of  his  works.  Now  this  error  of  Kepler’s  here  alluded  to,  is 
in  that  expreflion  where  he  fays  the  third  differences  are  in  the  du^icote 
ratio  of  the  fecend  differenees,  like  as  the  fecond  differences  are  in  the 
duplicate  ratio  of  the  firff ; or,  in  other  words,  that  the  third  diffFerences 
are  as  the  fquaret  of  the  fecond  differences,  as  well  as  the  fecond  dif- 
ferences as  the  fquares  of  the  firft ; or  that  the  third  differences 
are  as  the  fourth  powers  of  the  firft  differences.  Whereas  in  truth 
the  third  differences  are  only  as  the  cubes  of  the  firft  differences. 
Kepler  feems  to  have  been  led  into  this  error  by  a miftake  in  his  num- 
bers, viz.  when  he  fays  in  that  appendix,  that  the  third  d^eretset  is 
S28,  in  which  20  is  contain/d  16  times  ; for  when  the  numbers  are  ac- 
curately computed,  the  third  difference  comes  out  only  161,  in  which 
therefore  20  is  contained  only  8 times,  which  is  the  cube  of  2,  tht 
number  of  times  the  one  firft  difference  contains  the  other.  It  would 
hence  feem  that  Kepler  had  haftily  drawn  the  above  erroneous  prin- 
ciple from  this  one  numerical  example,  or  little  more,  falfe  as  it  is : 
for  had  he  made  the  trial  in  many  inftanccs,  although  erroneoufly 
computed,  they  cotlld  not  eafily  have  been  fo  uniformly  fo,  as  to  af- 
ford the  fame  falfe  conclufion.  And  therefore  from  hence,  and  what 
he  fays  at  the  conclufion  of  that  appendix,  it  may  be  inferred,  that  he 
cither  never  attempted  the  demonftration  of  the  property  in  queftion, 
or  elfe  that  he  found  liimfclf  embarraffed  with  it,  and  unable  to  ac- 
complifh  it,  and  therefore  difpatched  it  in  the  ambiguous  manner  in 
which  it  appears. 

But  it  may  eafily  be  fhown,  not  only  that  the  third  differences  of  the 
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Isgarithms  at  eliffercnt  places,  are  as  the  cubes  of  the  firft  differences} 
but.  in  general,  that  the  numbers  in  any  one  and  the  fame  order  of 
differences,  at  different  places,  are  as  that  power  of  the  numbers  in  the 
firft  differences,  whofe  index  is  the  fame  as  that  of  the  order  r or  that 
the  fecond,  third,  fourth,  &c,  differences,  \vill  be  as  the  fecond,  third, 
fourth,  &c,  powers  of  the  firft  differences.  For  the  feveral  orders  of 
differences,  when  the  abfolute  numbers  differ  by  indefinitely  fmall 
parts,, are  as  the  feveral  orders  of  fluxions  of  the  logarithms}  but  if 


X be  any  number,  then  is  the  fluxion  of  the  logarithm  of  x,  to  the 
modulus  m,  and  the  fecond  fluxion,  or  the  fluxion  of  this  fluxion, 

m X* 

is — , fince  it  is  conftai}t : and  the  third,  fourth,  &c,  fluxions, 

are  — ; — , — — ^ — , &c;  that  is,  the  firft,  fecond,  third,  fourth,  fifth, 

X*  X* 

fixth,  &c,  orders  of  fluxions,  are  equal  to  the  modulus  m multiplied 
into  each  of  thefe  terms, 

X lx’  1.2^^  1.2.3  X 1,2.". J.s;*  , 

■ H ^ ^ _ --  . I - 

X X*  X*  x^  X* 


where  it  is  evident,  that  the  fluxionof  any  order  is  as  that  power  of  the 
firft  fluxion,  whofe  index  is  the  fame  as  the  number  of  the  order. 
And  thefe  quantities  would  adlually  be  the  feveral  terms  of  the  differ- 
ences themfelves,  if  Ac  differences  of  the  numbers  were  indefinitely 
((mall.  But  they  vary  Ae  more  from  Aem,  as  the  differences  of  the 
abfolute  numbers  differ  from  x,  or  as  the  faid  conftant  numerical  dif- 
ference 1 approaches  towards  the  value  of  x the  number  itfelf.  How- 
ever, upon  the  whole,  the  feveral  orders  vary  proportionably,  fo  as 
ftill  fenfibly  to  preferve  Ae  fame  analogy,  namely,  that  two  nth  dif- 
ferences are  in  proportion  as  the  nth  powers  of  their  refpe£Hve  firft 
differences. 


(y  Brigg/s  C$njirunkn  of  his  Lcgofithms. 

Nearly  according  to  Ae  methods  deferibed  in  page  48,  Mr.  Briggs 
conftruued  Ae  logarithms  of  the  prime  numbers,  as  appears  from  his 
relation  of  this  bufinefs  in  Ae  Arithmttisa  Logarithmica,  printed  in 
1624,  where  he  details,  in  an  ample  manner,  the  whole  conftruefion 
and  ufe  of  his  logarithms.  The  work  is  divided  into  thirty-two  chap- 
ters or  fedfions.  In  Ae  firft  of  thefe,  logarithms  in  a general  fenfe  are 
defined,  and  fome  properties  of  them  illuftrated.  In  the  fecond  chap- 
ter he  remarks,  that  it  is  moft  convenient  to  make  0 Ae  logarithm  of 
1 ; and  on  that  fuppofiiion  he  exemplifies  thefe  following  properties, 
namely,  that  Ac  logarithms  of  all  numbers  arc  cither  the  indices  of 
powers,  or  proportional  to  them;  that  the  fum  of  the  logarithms  of 
two  or  more  fadors,  is  the  logarithm  of  their  produdf ; and  that  the 
difference  of  the  logariAms  of  two  numbers,  is  the  logarithm  of  Aeir 
quotient.  In  the  third  fedfion  he  ftates  the  other  affumption  which  is 
nacefTary  to  limit  his  fyftem  of  logarithms,  namely,  making  I the 
logarithm  of  10,  as  Aat  which  produces  the  moft  convenient  form  of 
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logarithms : He  hence  alfo  takes  occafion  to  Hiow  that  tire  powers  of 
10,  namely,  100,  1000,  &c,  are  the  only  numbers  which  can  have 
rational  logarithms.  Tlie  fourth  fe£tion  treats  of  the  charaflcriftic  j 
by  which  name  he  didinguiflies  the  integral,  or  iirfl  part,  of  a loga- 
rithm towards  the  left  hand,  which  exprefles  one  Icfs  than  the  num- 
ber of  integer  places  or  figures  in  the  number  belonging  to  that  loga- 
rithm, or  how  far  the  firft  figure  of  this  number  is  removed  from  the 
place  of  units;  namely,  that  0 is  the  charadlcrillic  of  the  logarithms 
of  all  numbers  from  1 to  10 ; and  1 the  charadcridic  of  all  thofe  from 
10  to  100  ; and  2 that  of  thofe  from  100  to  1000 ; and  fo  on. 

He  begins  the  fifth  chapter  with  remarking,  that  his  logarithms 
may  chiefly  be  condrudled  by  the  two  methods  which  were  mentioned 
by  Napier,  as  above  related,  and  for  the  fake  of  which  he  here  pre- 
mifes  (everal  lemmata,  concerning  the  powers  of  numbers  and  their 
indices,  and  how  many  places  of  figures  are  in  die  produfls  of  num- 
bers, obferving  that  me  produ£f  of  two  numbers  will  confid  of  as 
many  figures  as  there  are  in  both  favors,  unlefs  perhaps  the  produA 
of  the  hrd  figures  in  each  fa£for  be  exprefled  by  one  figure  only, 
which  often  happens,  and  then  commonly  there  will  be  one  figure  in 
the  produd^  lefsthan  in  the  two  favors  ; as  alfo  that,  of  any  two  of 
the  terms  in  a feries  of  geometricals,  the  refults  will  be  equal  by 
saifing  each  term  to  the  power  denoted  by  the  index  of  the  other ; 
or  any  number  raifed  to  the  power  denoted  by  die  logarithm  of  the 
other,  will  be  equal  to  this  latter  number  raifed  to  the  power  denoted 
by  the  logarithm  of  the  former;  and  confequently  if  the  one  number 
be  10,  whofe  logarithm  is  one  with  any  number  of  ciphers,  then  any 
number  raifed  to  the  power  whofe  index  is  1000  &c,  or  the  logarithm 
of  10,  will  be  equal  to  10  raifed  to  the  power  whofe  index  is  the  lo- 
garithm of  that  number;  that  is,  the  logarithm  of  any  number  in  this 
fcale,  where  1 is  the  logarithm  of  lu,  is  die  index  of  that  power,  of 
10  which  is  equal  to  the  given  number.  But  the  index  of  any  in- 
tegral power  of  10,  is  one  lefs  than  the  number  of  places  in  that 
power,  confequently  the  logarithm  of  any  other  number,  which  is  no 
integral  power  «f  1^  is  not  quite  one  lefs  than  the  number  of  places 
in  that  power  of  the  given  number  whofe  index  is  1000  &c,  or  the 
logarithm  of  10. 

Find  therefore  the  10th,  or  1 00th,  or  1000th,  &c,  power  of  any 
number,  as  fuppofe  2,  with  tlie  number  of  figures  in  fuch  power; 
then  (hall  that  number  of  figures  always  exceed  the  logarithm  of  2, 
although  the  cxcefs  will  be  confiantly  lefs  than  1 . 
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Powers 
of  2 

Indices. 

No.  of  places ' 
or  lo^s. 

2 

1 

1 

4 

2 

1 

iS 

4 

2 

256 

8 

3 

1024 

10 

4 log-  of  2 

10486 

20 

7 log.  of  4 

10995 

40 

13  log.  of  16 

12089 

80 

2.5  log,  of  256 

12676 

”lOO 

3 1 lug.  of  2 

16069 

200 

61  log.  of  4 

25823 

400 

121  log.  16 

66680 

800 

241  log.  256 

10715 

1000 

302  log.  2 

11481 

2000 

603  log.  4 

13182 

4000 

1205  log.  16 

17377 

8000 

24091.256 

19950 

loax) 

.1011  log.  2 

398O3 

20000 

6021  log.  4 

15843 

40000 

12042  log.  16 

25099 

80000 

24083  1.  256 

99900 

100000 

30103  log.  2 

99801 

200000 

60206  log.  4 

99601 

400000 

120412  J 

99204 

800000 

240824  • 

99006 

1000000 

301030 

2000000 

602060 

96085 

4000000 

1204120 

92323 

8000000 

2408240 

90498 

10000000 

3010300 

81899 

20000600 

6020600 

67075 

40000000 

12041200 

44990 

80000000 

24062400 

36&46 

100000000 

30103000 

13577 

200000000 

60206000 

18433 

4(XXXXXXX) 

120411999 

33977 

800000000 

240823997 

1 40129 

Kxxxxxxxx: 

301021)996 

An  example  of  this  procefs  is 
here  given  in  the  margin;  where 
the  1 ft  column  contains  the  fe- 
veral  powers  of  2,  the  2d  their 
correfponding  indices,  and  the 
3d  contains  t&  number  ofplaces 
in  the  powers  in  the  firll  co- 
lumn ; and  of  thefe  numbers  in 
the  third  column,  fuch  as  are 
on  the  lines  of  thofe  indices  that 
conlift  of  1 with  ciphers  are 
continual  approximations  to  the 
logarithm  of  2,  being  always 
too  great  by  lefs  than  1 in  the 
laft  ngure,  that  logarithm  being 
3010J999566398  &c. 

And  here,  fince  the  exa£l 
powers  of  2 are  not  required, 
but  only  the  number  of  figures 
they  confift  of,  as  (hown  by 
the  third  column,  only  a few 
ofthe  firft  figures  of  the  powers 
in  the  firft  column  are  retained, 
thofe  being  fufticient  to  deter 
mine  the  number  of  places  in 
them ; and  the  multiplications 
in  raifing  thefe  powers  are  per- 
formed in  a contradled  way, 
fo  as  to  have  the  fifth  or  laft 
figure  in  them  true  to  the  near- 
eft  unit.  Indeed  thefe  multi- 
plications might  be  performed 
in  the  fame  manner,  retaining 
only  the  firft  three  figures,  and 
thofe  to  the  neareft  unit  in  the 
third  place;  which  would  make 
this  a very  eafy  way  indeed  of 
finding  the  logarithms  of  a few 
prime  numbers. 

It  may  alfo  be  remarked,  that  thofe  feveral  powers,  whofe  indices 
are  1 with  ciphers,  arc  raifed  by  thrice  fquaring  from  the  former 
powers,  and  multiplying  the  firft  by  the  third  of  thefe  fquarcs  ; mak- 
ing alfo  the  correfponding  doublings  and  additions  of  their  indices: 
thus,  the  fquare  of  2 is  4,  and  the  fquare  of  4 is  1 6,  the  fquare  of  1 6 is 
256,  and  256  mutiplied  by  4 is  1024;  in  like  manner,  the  double  of 
‘1  is  2,  the  double  of  2 is  4,  the  double  of  4 is  8,  and  8 added  to  2 
makes  10.  And  the  fame  for  all  the  following  powers  and  indices. 
The  numbers  in  the  third  column,  which  fliow  how  many  places 
ate  in  tlie  correfponding  powers  in  the  firft  column,  are  ptoduced  in 
the  very  fame  way  as  thofe  in  the  fecond  column,  namely,  by  three 

dupli- 
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duplications  and  one  addition ; only  obferving  to  fnbtraft  1 when  the 
produtS  of  the  firft  figures  are  exprefTcd  by  one  figure,  or  when  the 
firft  figures  exceed  thofe  of  the  number  or  power  next  above  them. 
It  may  farther  be  obferved,  that,  like  as  the  nrfl  number  in  each  qua> 
temion,  or  fpacc  of  four  lines  or  numbers,  in  the  third  column,  ap- 
proximates to  the  logarithm  of  1!,  the  firft  number  in  the  firft  qua- 
ternion of  the  firft  column  ; fo  the  fecond,  third,  and  fourth  terms  of 
each  quaternion  in  the  third  column,  approximate  to  the  logarithm  of 
4,  16,  and  256,  the  fecond,  third,  and  fourth  numbers  in  the  firft 
quaternion  in  the  firft  column.  And  moreover,  by  cutting  off  one, 
two,  three,  &c,  figures,  as  the  index  or  integral  part,  from  the  faid 
kgarithms  of  2,  4,  16,  and  256,  the  firft,  fecond,  third,  and  fourth 
numbers  in  the  firft  quaternion  of  the  firft  column,  the  remaining  fi- 
gures will  be  the  decimal  part  of  the  logarithms  of  the  correfponding 
firft,  fecond,  third,  and  fourth  numbers  in  the  following  fecond,  third, 
fourth,  &c,  quaternions  : the  reafon  of  which  is,  that  any  number  of 
any  quaternion  in  the  firft  column,  is  the  tenth  power  of  the  corre- 
fponding term  in  the  next  preceding  quaternion.  So  that  the  third 
column  contains  the  logarithms  of  all  the  numbers  in  the  firft  column: 
a property  which,  if  Dr.  Newton  had  been  aware  of,  he  could  not 
well  nave  committed  fuch  grofs  miftakes  as  arc  found  in  a table  of  his 
(imilar  to  that  above  given,  in  which  moft  of  the  numbers  in  the  latter 
quaternions  are  totally  erroneous ; and  his  confufed  and  imperfcfk 
account  of  this  method  would  induce  one  to  believe  that  he  did  not 
well  underftand  it. 

In  the  6th  chapter  our  illuftrious  author  begins  to  treat  of  the 
other  general  method  of  finding  the  logarithms  of  prime  numbers, 
which  he  thinks  is  an  eafier  way  tlian  the  former,  at  lead  when  tho 
logarithm  is  required  to  a great  many  places  of  figures.  This  method 
confifts  in  taking  a great  number  of  continued  geometrical  means 
between  1 and  tlie  given  -number,  whofe  logaritlim  is  required  } that 
is,  firft  extra£ling  the  fquare  root  of  the  given  number,  then  tlie 
root  of  the  firft  root,  the  root  of  the  fecond  root,  the  root  of  the 
third  root,  and  fo  on  till  the  laft  root  fhall  exceed  1 by  a very  fmall 
decimal,  greater  or  Icfs  according  to  the  intended  number  of  places 
to  be  in  the  logaritlim  fought : then  finding  the  logarithm  of  this 
fmall  number,  by  methods  deferibed  below,  he  doubles  it  as  often  as 
he  made  extra£Uons  of  the  fquare  root,  or,  which  is  the  fame  thing, 
he  multiplies  it  by  fuch  power  of  2 as  is  denoted  by  the  faid  number 
of  cxtra«ions,  and  the  refult  is  the  required  logarithm  of  the  given 
number ; as  is  evident  horn  tlie  nature  of  logaritlims.  Tlie  rule  to 
know  how  far  to  continue  this  extraQion  of  roots  is,  that  the  number 
of  decimal  places  in  Uie  laft  root  be  double  the  number  of  true  places 
required  to  be  found  in  the  logaritlim,  and  that  the  firft  half  of  them 
be  ciplicrs ; the  integer  being  one : the  reafon  of  which  is,  that  then 
the  Ggmficant  figures  in  the  decimal,  after  the  ciphers,  arc  direftly 
proportional  to  thofe  in  the  correfponding  logarithms  j fuch  figures 
in  uie  natural  number  being  the  half  of  Uiofe  in  tli®^  next  preceding 
number,  like  as  the  logarithm  of  the  laft  number  is  the  half  of  tlie 
preceding  logarithm.  Therefore  any  one  fuch  fmall  number,  with 
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{ts  logarithm,  being  once  found  by  the  continual  extnflions  of 
fquare  roots  out  of  a given  number,  as  10,  and  correfponding  bifec- 
^ons  of  its  given  logarithm  I ; the  logarithm  for  any  other  fuch  fmall 
number,  derived  by  like  continual  extraOions  from  another  given 
number,  whofc  logarithm  is  fought,  will  be  found  by  one  fingle  pro- 
rtion : which  logarithm  is  then  to  be  doubled  according  to  the  num^ 
r of  extra£lions,  or  multiplied  at  once 
by  the  like  power  of  2,  for  the  locp- 
rithm  of  the  number  propofed.  To  bnd 
the  firft  fmall  number  and  its  logarithm, 

>our  author  begins  with  the  number  10 
and  its  logarithm  1,  and  extra£ls  cpn- 
tinnally  the  root  of  the  lad  number 
and  bifefls  its  logarithm,  as  here  re- 
vered in  the  margin,  but  to  far  more  places  of  figures,  till  he 
arrives  at  the  53d  and  54th  roots,  with  their  annexed  logarithms^ 
as  here  belpyr  | 

Numben.  LorarWims. 

53 1 1-0«)00,00000,I'«  00;>.x563,89P86/(00<^,70  i CHW000/l0(»0.U(Xi(O,l  1 U«,a30?4.fi9il5,';'i404 
54|lOax»,OOOI»,OUXO,l^n8U‘<1493,2«o\\)5lOHX)lXXJMWX),UJtCO.Oij51,n512,31il':,^^^^ 

yrhere  the  decimals  in  the  natural  numbers  are  to  each  other  in  the 
^tio  of  the  logarithms,  namely  in  the  ratio  of  J to  1 ; and  therefore 
any  other  fuch  fmall  number  being  found,  by  continual  cxtraQion  or 
ptherwife,  it  will  then  be  as  12781  &c,'is  to  555]  &c,  fo  is  that  othey 
Onall  decimal,  to  the  correfponding  fignificant  figures  of  its  loga- 
rithm. But  as  every  repetition  of  this  proportion  requires  both  a very 
long  multiplication  and  divifton,  he  reduces  this  condant  ratio  to 
another  equivalent  ratio  whole  antecedent  is  1,  by  which  all  the  di- 
yiCons  arc  faved  : thus, 

as  12781  See -.5551  &c  : ; 1000  &c  : 43+29443190325  1801, 
that  is,  the  logarithm  of  r'!(XXX),ClOOL'U,OOUO'">,l 
is  O-OOQOO, 00000,00000,04342,9+48 1 ,90.125, 1 .801 9 
and  therefore  this  lad  number  being  multiplied  by  any  fuch' fmall  de- 
cimal, found  as  above  by  qontinua]  extra^on,  the  proJueb  will  be 
the  correfppnding  logarithm  of  fuch  lad  root. 

But  as  the  extradiion  of  fo  many  roots  is  a very  troublefomc  ope- 
ration,  our  author  devifes  feme  ingenious  contrivances  to  abridge  that 
labovir.  And  fivd,  in  the  7th  chapter,  by  the  following  device,  tq 
have  fewer  and  caCer  extradiions  to  perform : namely,  raifing  the 
jtowers  from  any  given  prime  number,  whofe  logarithm  is  fought, 
rill  a power  of  it  be  found  fuch  that  its  fird  figure  on  the  left  hand  is 
1,  and  the  next,  to  it  either  one  or  more  ciphers;  then,  having  di- 
vided this  power  by  I with  as  many  cipheis  as  it  has  figures  after  the 
fird,  or  fuppofing  all  after  the  fird  to  be  decimals,  the  continual  roots 
from  this  power  are  extradied  till  the  decimal  become  fudiciently 
rinitll,  as  when  the  fird  fifteen  places  are  ciphers ; and  tlirn  by  mul- 
tiplying the  decimal  by  43+29  &c,  he  has  the  logarithm  of  this  l<d 
yvptj  which  logmthin  multiplied  by  the  like  powetof  tlw  number  2, 


10,eiven  no. 

1,  its  lop. 

1 

3- 183877  &c 

0'5 

3 

1-778979 

0-25 

3 

1-333591 

0135 

4 

1154781 

0-0695 

5 

1-074607 

003125 

&c. 

See. 
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for  tlie  logaritlim  of  (> ; from  which  fubtrafting  the  logarithm  of  2, 
tlierc  remains  0,tT’71.',l-’517,19Gij2,  t tfor  t::e  logaritlim  of  3. 

In  the  eiglith  chapter  our  ingenious  author  deferibes  an  original  and 
cafy  method  of  conftrudHng,  by  means  of  differences,  tiie  continual 
mean  proportionals  which  were  before  found  by  theextraftionof  roots. 
And  this,  with  tlie  other  methods  of  generating  logarithms  by  dif- 
ferences, in  this  book  as  well  as  in  his  Trigunometria  Britannka,  are 
I believe  the  firft  inftances  that  are  to  be  found  of  making  fuch  ufe  of 
differences,  and  fliow  that  he  was  the  inventor  of  what  may  be  called 
the  Differential  Method,  He  feems  to  have  difeovered  this  method  in 
the  following  manner  : having  obferved  that  thefe  continual  means  be- 
tween I and  any  number  propofed,  found  by  the  continual  extraction 
of  roots,  approach  always  nearer  and  nearer  to  the  halves  of  each  pre- 
ceding root,  as  is  vifible  when  they  are  placed  together  under  each 
other  •,  and  indeed  It  is  found  that  as  many  of  the  lignificant  figures 
of  each  decimal  part,  as  there  arc  ciphers  between  them  and  the  in- 
teger 1,  agree  with  the  half  of  thofe  above  them;  I fay,  having  ob- 
ferved this  evident  approximation,  he  fubtrafted  each  of  thefe  decimal 
parts,  which  he  called  A or  the  firft  differences,  from  half  the  next 
preceding  one,  and  by  comparing  together  the  remainders  or  fecond 
diBFerences,  called  B,  he  found  that  the  fucceeding  were  always 
nearly  equal  to  i of  the  next  preceding  ones  ; then  taking  the  dif- 
ference between  each  fecond  difference  and  i of  theprecedingone,  he 
found  that  thefe  third  differences,  called  C,  were  nearly  in  the  continual 
ratio  of  8 to  1 i again  taking  the  difference  between  each  C and  -J.  of 
the  next  preceding,  he  found  that  thefe  fourth  differences,  called 
D,  were  nearly  in  tlie  continual  ratio  of  16  to  I ; and  fo  on,  the  jth 
■(E),  6th  iF),  «c,  differences,  being  nearly  in  the  continual  ratio  of 
32  to  1,  of  64  to  1,  &C, 
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1 ,0(087, 7a83,V6M2,«6M,84«35, 1 
1 ,0  1 1 93,6766 1 ,76046,6 1 673,8708  2,9 
1 ,1X2096,791 4609099,01798,89072.0 
1 .00O4HQ84<i8,68846.6898.»,49  2330 


I, *0024, 18S«, 8,78824,683 60,8(«<78, 7 

24,19201,34483,31492,74626,7  4A 

2920559B, 62928, 93734.0 
l,OOtfl2,09381,26397, 13459,4391 9,4 
12,09434,39412.34281,90436.3 

73.13013.20828.46316.9 
73,13899,63732,234380 

884  44909,7692 IQ 

I , 006(  ;6,o4672.;13033OO9i970 1 6(X),3 

6,04690,63198.56729,71939,7  iA 

18,28143,25761,70359,2  B 

18.28253.80205.61629.9  |B 

110,54443,91270,0  C 

11005613,72315,2  10 

1 169,91  845,2 

J,  0(1003,02331, iin3o3,C5773,96479,4  A 

3, 02V3X,  17527, 65484,00800,2  lA 

4.57021.99708.04320. 8 B 

4.57033.81440.42539.8  M 

13,81732  36369,0  C 

13,81805,48908.7  1C 

73.10639.7  D 

73.11302.8  ao 
663,1 


Tlieic  plain  obfcnrations 
being  made,  tliey  very  na- 
turally and  clearly  fuggeft- 
ed  to  him  tile  nOtiein  and 
metliod  of  conftruding 
all  the  remaining  numbers 
from  the.  differences  of  a 
few  of  the  (iril,  found  by 
extra£ling  the  roots  in  the 
ufual  way.  This  will  evi- 
dently appear  -from  the 
annexed  fpecimen  of  a few 
of  the  firll  numbers  in  the 
lafl  example  for  finding 
the  logarithm  of  6 ) where, 
after  the  9tli  ntmiber  the 
reft  are  fuppofcd  to  be 
conftru£led  from  the  pre- 
ceding differences  of  each, 
as  here  fhown  in  the  10th 
and  1 1th.  And  it  is  evi- 
dent, that  in  proceeding, 
the  trouble  will  become 
always  lefs  and  lefs,  tlie 
differences  gradually  va- 
nifhing,  till  at  laft  only 
the  nrft  differences  re- 
main; and  that  generally 
each  lefe  difference  is 
Ihorter  than  the  next 
greater,  by  as  many  places 
as  there  are  ciphers  at 
the  beginning  of  the  de- 
cimal in  the  number  to  be 
generated  from  the  dif- 
ferences. 

He  then  concludes  this 
chapter  with  an  ingenious, 
but  not  obvious,  method 
of  finding  the  difference* 
il,C,D,£,  &c,  belonging 
to  any  number,  as  fuppom 
the  9th,  from  that  number 
Stfclf,  independent  of  apy . 
of  the  preceding.  Ktlv.lth, 

Cth,  5th,  &C,  and.it is  this:  raife  th<:.4opm8l  A to  the  2d,  3d, 
5th,  &c  powers ; then  will  the  2d  (B),  3d  (C),  4th  (D^  ftc 
ferenccs,  be  as  here  below,  «i& 


1 ,1XXX)  1,511  o4,6.,9'.'y,u5672,9.>(H8,8 
1,51 165, 8'W52,MS87, 98239,7 
1,142.53,77215,03190,9 
HitbvtvlU  l,14255.499'27,0l080,9 
fnuiltx  dcffettncCT  1,7271 1,97889,3 
iro  ibund  h]f  fub-  1,72716,54783,6 
tiiflinj  the  largt)-  fiwn  4,36894,3 
ilie  pjiK  of  the  like-fre-  4,56913,0 
ceding  ones.  2li,7 

; 20,7 


Here  (he  grater  difTciencct  65 

renuia  aitcr  fubttaOing  28535,89 
the  fmaller  from  the-j.aiti  28555,94 
of  the  difference  of  21588,99736,16 
the  next  preceding  91588,71180,92 
iiumber.  28563,44303,75797,72 
283*3,22715,04616,80 
75582,32999,52836,47524,40 
1 ,00000,73 j82,04436i3<l  1 2 1 ,42907,60 


2 

, 1784,70 

1784,68 
*698,58897.62 
2698,37112,94 
7140,80678,76154,20 
7140,77980,19041,26 
37791, 0221 8.15060,7 1453,80 
1 1,1 ,0000037790,95077,37080,32419,54 


A 

jA" 

B 

A? 


o 

IB 

B 

}A 

A 

h 

B 

fA 

A 


4th. 

dtf- 
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AS  , 

. 4A»+iA*. 


’A*+|As+AA«+  4A'+  aa«, 

««  A S J.  >»  A s _l_  mis  A 7 L lof*  A«_ 


‘4AS+  7A“  + 
- - 


• r,'.' 


,13t?oA‘ 


, ilC  -S'S- 


10f?A’+  12VC’'irA'+  ll4iA'>+  , 7>?|A« 

8UA'+  296tV,A*+  8S4vVVA'’+ 

122,«.A»  + ISIO;^' A*  + 1 1475tVj A»  + 6,S372,4JtA‘ 

1937tVtA‘+47151,VjA»+  70G845i4i ’A' 

. . fi4902jVTA’  + 2SSS465i”?4A 

2S05i27A' 


' r. 

Thus  in  the  pth  number  of  the  foregoing  example,  omitting  the 
ciphers  at' the  beginning  of  the  decimals,  we  hare 

A = 1,51 1^^65999,05672.93048,8  '* 


A»=:  • 2,28507, 544.'lO, 06381, 6726 

A>=s  - • - - 3,43422,65239,48546,2  ^ 

A*=  - - - - 5,22156  97802,288  ” 

A‘= 7,89316,8208 

A*= - - 11,93168.1 

Ac. 

■'1  T * Confequently, 

4**  =4  i;i4253,772I5A)3190,8363  = B 

'■  4A^  - 1,72711,32619,74273 

4A«  - - > 65269,62225 


4A‘+|A*  1,72711,97889,36498  =C 

, |A*  4,36887,35577  ,i 

'i'  Ia*  - - 6.90662 

’ . AA»  - - ■ ■ 5 

4A*  + 4A>+t?jA»  4,56e94,2(kj4  =0  , 

2-^AS  - - 20,71957 

7A‘  - - - - 83 

24A‘+7A*  - - - -20,72010  =E 


• which  agree  with  the  like  difierences  in  the  foregoing  fpeciiAen. 

» ‘ ,4  » 

In  the  ninth  chapter,  after  obferving  that  from  the  logarithms  of 
1,  2,  ,3,  5,  and  10,  before  found,  are  to  be  determined,  by  addition  , 
and  fubtra^ion,  the  logarithms  of  all  other  numbers  which  can  b« 

E reduced  from  thef<?  by  multiplication  and  divifinn  ; for  finding  the 
)garithms  of  Other  prime  numbers,  inllcad  of  that  in  the  fevenih 
chapter,  our  author  then  Ihows  another  ingetdouS  tnethod  of  ob> 
taining  numbers  beginning  with  1 and  eij^ers,'  and  fuch  as  to  bear 
a certain  relation  to  fome  prime  number  by  means’  of  whicti  its  k>-* 

farithm  may  be  found.  The  method  is  this:  Find  three  produ£t4 
aving  the  common  diflerenoe  1,  and  fuch  that  two  of  them  are  pro- 
duced from  fa£Iors  having  given  logarithms,  and  the  third  produced 
. frodr  the  prime  number,  whofe  logarithm  is  required,  either  multi- 
plied by  itfelf,  or  by  fomc  other  number  whefe  logarithm  is  given : 

then 
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then  the  grealcft  and  lead  of  thefe  three  produ£ls  being  multlpired.  to- 
gether, and  the  mean  by  itfelf,  there  arife  two  other  produfls  alfo  dtf- 
lermg  by  I , of  which  the  greater,  divided  by  the  lefs,  gives  for  a quo- 
tient 1 with  a fmal!  decimal,  having  feveral  ciphers  at  the  beginning. 
Then  the  logarithm  of  this  quotient  being  found  as  before,  from 
thence  will  be  deduced  the  required  logarithm  of  the  given  prime 
number.  Thus,  if  it  be  propofrd  to  find  the  logarithm  of  the  primp 
• number  T ; here  C X 8 = 48,  7 X T = 49,  and  5X10=  SO,  will  be 
the  three  produ£fs,  of  which  the  logarithms  of  48  and  5o,  the  111 
and  3d,  will  be  given  from  thofe  of  their  fadlors  6,  8,  5,  10:  alfo 
43  X 50  =:  2400,  and  49  X 49  =2401,  are  the  two  new  produdls, 
and  2401  -j-  2400=  1,00041  J their  quotient:  then  the  lead  of  44 
means  between  1 and  this  quotient  is 

1,00000, 00000, 00000,02307, 98249, 04333,6405,  which  multiplied  by 
43429&c,produces0,00000,00000,00000,01028,40  n2,88387,29715 
for  its  logarithm  ; which  being  44  times  doubled,  or  multiplied  by 
17592186044416,  produces  0,00018,09183,45421,30  for  the  loga- 
rithm of  the  quotient  1,00041^;  which  being  added  to  the  logarithm 
of  the  divifor  2400,  gives  the  logarithm  of  the  dividend  2401  ; then 
the  half  of  this  logarithm  is  the  logarithm  of  49  the  root  of  2401, 
and  the  half  of  this  again  gives  0,84509,80400,14256,82  for  the  lo- 
garithm of  7,  which  is  the  root  of  49.— —The  author  adds  another 
example  to  illuftrate  this  method  ; and  then  fets  down  the  requifite 
fa£lors,  produ£ls,  and  quotients  for  finding  the  logarithms  of  all  other 
prime  numbers  up  to  100. 

, The  10th  chapter  is  crtiployed  in  teaching  liow  to  find  the  loga- 
rithms of  fra£Hons,  namely  by  fubtra£ling  the  logarithm  of  the  de- 
nominator from  that  of  the  numerator,  then  the  logarithm  of  the 
fradiion  is  the  remainder:  which  therefore  is  cither  abundant  or  de- 
fedfive,  that  is  pofitive  or  negative,  as  the  fraclion  is  greater  or  lefs 
than  1. 

In  the  1 1th  chapter  is  (hown  an  ingenious  contrivance  for  very  ac- 
curately finding  intermediate  numbers  to  given  logarithms,  by  the 
proportional  parts.  On  this  occafion,  it  is  remarked,  that  while  the 
abfolute numbers increafe  uniformly,  the  logarithmsincreafeuncqually, 
with  a decreafing  increment ; for  which' reafon  it  happens,  that  either 
logarithms  or  numbers  corredled  by  means  of  the  proportional  parts, 
will  not  be  quite  accurate,  the  logarithms  fo  found  being  always  too 
fmall,  and  the  abfolute  numbers  fo  found  too  great*,  but  yet  fo  how- 
ever as  that  they  approach  much  nearer  to  accuracy  towards  the 
end  of  the  table,  where  the  increments  or  differences  become  much 
nearer  to  equality,  than  in  the  former  parts  of  the  table.  And  from 
this  property  our  author,  ever  fruitful  in  happy  e.\pedients  to  obviate 
natural  difficulties,  contrives  a device  to  throw  the  proportional  part', 
to  be  found  from  the  numbers  and  logarithms,  always  near  the  end  of 
the  table,  in  whatever  part  they  may  happen  naturally  to  fall.  And 
it  is  this : Rejedling  the  charadeiillic  of  any  given  logarithm,  whofe 
number  is  propofed  to  be  found,  take  the  arithmetical  complement  of 
the  decimal  part,  by  fubtradling  it  from  1 ,00Q  &c,  the  logarithm  of 
10  i then  find  in  the  uble  the  logarithm  next  le&  than  this  arith- 
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metical  complement,  together  with  its  abfolute  numbers  to  thb  ta- 
bular logarithm  a<ld  the  logarithm  that  was  giren,  and  the  fum  will 
be  a logarithm  necefTarily  falling  among  thofe  near  the  end  of  the 
table  : Tind  then  its  abfolute  number,  corre£led  by  means  of  the  pro- 
portional part,  which  will  not  be  very  inaccurate,  as  falling  near  the 
end  of  the  table;  this  l-eing  divided  by  the  abfolute  number,  before 
found  for  the  logarithm  next  Itfs  than  the  arithmetical  complement, 
the  quotient  will  be  the  required  number  nnfwering  to  the  given  lo- 
garithm ; which  will  be  much  more  correct  than  if  it  had  been  found 
from  the  proportional  part  of  the  difference  where  it  naturally  hap- 
pened to  fall:  aii.l  the  rcafon  of  tnis  operation  is  evident  from  the 
nature  of  logarithms.  But  as  this  divilbr,  when  taken  ai  the  num- 
ber anfwering  to  the  logarithm  next  Icfs  than  the  arithmetical  com- 
plement, may  happen  to  be  a large  prime  number  ; it  is  farther  re- 
marked, that  inllead  of  this  number  and  its  logarithm,  we  may  ufe 
the  next  Icfs  compofite  number  which  has  fmall  faQors,  and  its  lo- 
garithm; becaufe  the  divifion  by  thofe  fmall  faiflors,  inllead  of  by  the 
number  itfelf,  will  be  performed  by  the  fliort  and  eafy  way  of  dhri- 
Con  in  one  line.  And  for  the  more  eafy  finding,  proper  compofite 
numbers  and  their  fa£lors,  our  author  here  fubjoins  an  abacus  or  lid 
of  all  fuch  numbers,  with  their  logarithms  and  component  fa£lors, 
from  1000  to  10000  ; from  which  the  proper  logarithms  and  fa'^lors 
are  immediately  obtained  by  infpedlion.  Thus,  for  example,  to  find 
the  root  of  10800,  or  the  mean  proportional  between  1 and  losoo  : 
The  logarithm  of  lOSOO  is  4,03342,87554,8095,  the  half  of  which  is 
2,01671,18777,4847  the  logarithm  of  the  number  fought,  the  arith- 
metical complement  ofwhich  logarithm  is  0,93323,8 1222,5653;  now 
the  nearell  logarithm  to  this  in  the  abacus  is  0,98227,12330,3957, 
and  its  annexed  number  is  9i^00,  the  factors  of  which  are  2,  0,  3 ; 
to  this  laft  logarithm  adding  the  logarithm  of  tl»e  number  fought,  the 
fum  is  0,99893,31 107,8304,  whofe  abfolute  number,  correfted  by 
the  proportional  part,  is  99766,12651,6521,  wliich  being  divided 
continually  by  2,  6,  8,  the  fadlors  of  96,  the  lall  quotient  is 
103,92304845471  ; which  is  pretty  corredl,  the  true  number  being 
103,923048454133  =V10800.  ^ 

We  now  arrive  at  the  12th  and  13th  chapters,  in  which  our  inge- 
nious author  firft  of  all  teaches  the  rules  of  the  Dillerential 
in  conftrudUng  logarithms  by  interpolation  from  differences.  This 
is  the  fame  nict;iod  which  has  fince  been  more  largely  treated  of  bp 
later  authors,  and  particularly  by  the  ingenious  Mr.  Cotes,  in  his 
Canonotechiiia.  How  Mr.  Bnggs  came  by  it  does  not  well  appear,  as 
he  only  delivers  the  rules,  wimout  laying  down  the  principles  or  in- 
veftigation  of  them.  He  divides  the  metliod  into  two  cafes,  namely 
when  the  fecond  difierences  are  equal  or  nearly  equal,  and  when  the 
differences  run  out  to  any  length  whatever.  The  former  of  thefe  is 
treated  in  the  12th  chapter;  and  he  particularly  adapts  it  to  the  in- 
terpolating 9 cquidillant  means  between  two  given  icnns,  evidently 
for  this  rcafon,  that  then  the  powers  of  1 0 become  the  princ;pal  mul- 
tipliers or  divifors,  and  fo  the  operations  performed  mentally.  The 
fubflatlcc  of  liis  prcceL  is  this  ; Having  given  two  abfolute  number* 
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iwitli  tli«ir  logarithms,  to  find  the  logarithms  of  9 arithmetical  mean| 
(letween  the  given  numbers : Between  the  given  logarithms  take  th* 

1 ft  dificrcnce,  as  well  as  between  each  of  them 
and  their  next  or  equidiftant  greater  and  lefs  lo- 
garithms: and  likewifc  the  fecond  differences,  or 
the  two  differences  of  thefe  tliree  firft  differences ; 
then  if  thefe  fecond  differences  be  equal,  multiply 
one  of  them  feveraJly  by  the  numbers  45,  35, 
as  in  the  annexed  tablet,  dividing  each  pro- 
duA  by  1000,  that  is  cutting  off  three  figures 
from  each}  laftly,  to  re  of  the  ift  difference 
of  the  given  logaririims  add  feverally  the  firft 
five  quotients,  and  fubtradf  the  other  five,  fo 
fhall  the  ten  refults  be  the  refpe^re  firft  differences  to  be  continually: 
added,  to  compofe  the  required  feries  of  logarithms.  Now  this 
amounts  to  the  fame  thing  as  what  is  at  tliis  day  taught  in  the  like 
cafe ; We  know  that  if  yf  be  any  term  of  an  equidiftant  feries  of  terms^ 

■ and  a,  i,c,  &c,  the  firft  of  the  1ft,  2d,  3d,  &c,  order  of  differences; 
then  the  term  z,  whofe  diftance  from  A is  expreffed  by  k,  will  be 

thus,  z A + xa  -f-  X.  i + X.  c + See.  And  if 

2 2 ■ 3 . 

rrow,  with  our  author,  we  make  the  2d  differences  equal,  then  e, 

«,  &c,  will  all  vanifh,  or  be  equal  to  0,  and  z will  become  barely 

~A  + xa +x.  

2 Series  of  terms. 

'Phereforc  if  we  take  x A 

fuccefftvely  equally  to  .<^+TV’+T§t* 

fvsTTrsTo-i’o*  &C, we  fhall  .(f+iV'  + mni* 

have  the  annexed  feries  yf+TV*+itra^ 

of  terms  with  their  dif-  •^+To“+Tye* 

fcrences.Whcreitistobe 
obferved,  that  our  author 
had  reduced  the  differ- 
ences  from  the  ift  to  the 
2d  form,  as  he  thought  A+a 
it  eafier  to  multiply  by  5 

than  to  divide  by  2.  Alfoatl  the  lad  terms  [x. *5)  are  f»l  dowa  po- 

■ _ 2 “ 

fitive,  becaufe  in  the  logarithms  h is  negative. — If  the  two  2d  differ- 
ences be  only  nearly  equal,  take  an  arithmetical  mean  het.ween  them, 
and  proceed  with  it  the  fame  as  above  with  one  of  the  equal  2d  dif- 
ferences.— He  alfo  fhows  how  to  find  any  one  fingle  term,  independ- 
ent of  the  reft  ; and  concludes  the  chapter  with  pointing  out  a mci 
thod  of  finding  the  jjroportional  part  more  accurately  than  before. 

In  the  1 3th  chapter  oyr  author  remarks,  that  the  ^ft  way  of  filling 
up  the  intermediate  chiliads  of  his  table,  namely  from  20000  to  9QOOO, 
is  by  quinqbifcdlion,  or  inferpofing  four  equidiftant  means  between 
two  given  terms;  the  mctho(^  of  performing  which  he  thus  parllcu-  . 
larly  deferibes.  Of  the  given  terms,  or  logarithms,’  and  tw’o  or  tiir^q 
others  on  each  fide  of  them,  lake  the  1ft,  2d,  c3<Ji,  &c,  differences. 
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till  the  laft  differences  come  out  e<}UaI,  which  fuppofe  to  be  the  5th 
differences:  diride  the  firft  difFcrenccs  by  5,  the  'lA  ^ 25,  the  3d  by 
12*,  the  4th  by  625,  and  the  5th  by  !5125,  and  effl  the  ret'pe£live 
quotients  the  ift,  2d,  3d,  4th,  5th  dilTorcnces;  or,  inftead  of  * 
dividing  by  thefe  powers  of  5,  multiply  by  their  Teciprocals  r^i 
TtPie,  ro‘~agg»  that  is,  multiply  by  2,  4,  8,  16,  32,  cutting 

off  rcfpc£lively  one,  two,  three,  four,  five  figures  from  the  end  of  the 
pTodudls,  for  the  fcveral  mean  differences  ; then  the  4th  and  5th  of 
thefe  mean  differences  are  fufficiently  accurate  ; but  the  1ft,  2d,  and  \ 
3d  are  to  be  correSed  in  this  manner  ; from  the  mean  third  differ- 
ences fubtra£f  three  times  the  5th  difference,  and  the  remainders  are 
the  correSi  :kl  differences;  from  the  mean  2d  differences  fubtraft  double 
the  4th  differences,  and  the  remainders  are  thecorredf  2d  differences; 
laftly,  from  the  mean  1 ft  differences  take  the  corredb  5d  differences, 
and  I of  the  5th  difference,  and  the  remainders  will  be  the  correft 
firft  differences.  Such  are  the  corre£Uons  when  the  differences  extend 


as  far  as  the  5th.  However,  in  completing  thofe  chiliads  in  this 
way,  there  will  be  only  3 orders  of  differences,  as  neither  the  4th  nor 
5th  will  enter  the  calculation,  but  will  vanifli  through  their  fmalhiefs: 
therefore  the  mean  2d  and  3d  differences  will  need  no  corredf  ion,  and 
the  mean  firft  differences  will  be  correfbed  by  barely  fubtradbing  the 
3d  from  them.  Thefe  preparatory  numbers  being  thus  found,  all  the 
2d  differences  of  the  logarithms  required,  will  be  generated  by  adding 
continually,  from  the  lei's  to  the  greater,  the  conftant  Sd  difference ; 
and  the  feries  of  1 ft  differences  will  be  found  by  adding  the  feveral 
2d  differences;  and  laftly,  by  adding  continually  thefe  ift  differences 
to  the  ift  given  logarithm  &c,  the  required  logarithmic  terms  arc 
generated. 

Thefe  eafy  rules  being  laid  down,  Mr.  Briggs  next  teaches  how  by 
them  the  remaining  chiliads  may  beft  be  completed  : namely,  having 
here  the  logarithm  for  all  numbers  up  to  20000,  find  the  logarithm  to 
every  5 beyond  this,  or  of  20005,  20010,  20015,  &c,  in  this  manner  ; 
to  theipgarithms  of  the  5th  part  of  each  of  thefe,  namely  4001,  4002, 
4003,  &c,  add  the  conftant  logarithm  of  5,  and  the  fums  will  be  the 
logarithms  of  all  the  terms  of  the  feries  20005,  20010,20015,  &c: 
and  thefe  logarithms  .will  have  the  very  fame  differences  as  thofe  of 
the  feries  4001,  4002,  4003,  &c  ; by  means  of  which  therefore  in- 
terpofe  4 equidiftant  terms  by  the  rules  above  ; and  thus  die  whole 
canon  will  be  eafily  completed. 

Briggs  here  extends  the  rules  for  corre£fing  the  mean  differences  in 
quinquifc3iou,as  far  as  the  20th  difference;  he  alfolays  down  fimilar 
rules  for  trifeiftioii,  and  fpeaks  of  general  rules  for  any  other  fe£lion, 
but  omitted  as  being  Icfs  eafy.  So  that  he  appears  to  have  been  pof- 
iefled  of  all  that  Cotes  afterwards  delivered  in  his  Canonotecknia  ftvt 
Conjlrufiio  Talularum  per  Uifferentias , drawn  from  the  Differential 
Method,  as  their  general  rules  exactly  agree,  Briggs’s  mean  and  cor- 
retb  differences  being  by  Cotes  called  round  and  quadrat  differences, 
becaufehe  expralTes  them  by  the  numbers  1,  2,  3,  &c,  written  re*  , 
/petlively  within  a fmall  circle  and  fquare. 
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Brings  »lfo  obferves,  that  the  fame  rules  equally  apply  to  the  con- 
llru£Iion  of  equidiftant  terms  of  any  other  kind,  fuch  as  fines,  tan- 
gents, fecants,  the  powers  of  numbers,  &c  : and  farther  remarks,  that, 
of  the  fines  of  three  equidifferent  arcs,  all  the  remote  differences  may 
be  found  by  the  rule  of  proportion,  bccaufe  the  fines  and  their  3d, 
4th,  (>th,  8th,  &c,  differences,  are  continued  proportionals,  as  are 
alfo  the  iff,  :td,  jth,  7th,  &c  differences,  among  thcmfelves;  and,  like 
as  the  2d,  4th,  6th,  &c  differences  are  proportional  to  the  fines  of  the 
mean  arcs,  fo  alfo  are  the  Iff,  ^d,  Sth,  &c  differences  proportional  to 
the  cofines  of  the  fame  arcs.  Moreover,  with  regard  to  the  powers  of 
numbers,  he  remarks  the  following  curious  properties;  iff,  that  they 
will  each  have  as  many  orders  of  differences  as  arc  denoted  by  the 
index  of  the  power,  the  fquares  having  two  orders  of  differences,  the 
cubes  three,  the  4th  powers  four,  &c ; fecond,  that  the  laff  differences 
will  be  all  equal,  and  each  equ^  to  the  common  difference  of  the  Tides 
or  roots  raifed  to  the  given  power  and  multiplied  by  1 X 2 X 3 X 4 &c, 
continued  to  as  many  terms  as  there  are  units  in  the  index;  fo  if  the 
roots  differ  by  1,  the  fecond  differences  of  the  fquares  will  be  each 
1 X 2 or  2,  the  3d  differences  of  the  cubes  each  1 X 2 X 3 or  (7,  the  4th 
differences  of  the  1th  powers  each  1 X 3 X 3 X 4 or  24,  and  fo  on  ; 
and  if  the  common  difference  of  the  roots  be  any  other  number  n, 
then  the  laff  differences  of  the  fquares,  cubes,  4th  powers,  Sth  powers, 
&c,  will  be  refpe£tively  2n’  6n',  24n',  120/i'  &c. 

Befides  what  was  fhown  in  the  eleventh  chapter,  concerning  the 
taking  out  the  logarithms  of  large  numbers  by  means  of  proportional 
parts,  Briggs  employs  the  next  or  1 4th  chapter  in  teaching  how,  from 
the  firff  ten  chiliads  only,  and  a fmall  table  of  one  page,  here  given, 
to  find  the  number  anfwering  to  any  logarithm,  and  the  logarithm  to 
any  number,  confiffing  of  fourteen  places  of  figures*. 

Having  thus  fully  Ihown  the  conftru£lion  and  chief  properties  of 
his  loganthms,  our  ingenious  author,  in  the  remaining  eighteen 
chapters,  exemplifies  their  ufes  in  many  curious  and  important 
fubje£ls;  fuch  as  The  Rulc-of-Three,  or  rule  of  proportion;  rfinding 
tlie  roots  of  given  numbers;  finding  any  number  of  mean  propor- 

* It  is  no  more  than  a large  exemplification  of  this  method  of  Briggs’s  that 
has  been  printed  fo  late  as  1771,  in  a 'Ito  trafl  by  Mr.  Robert  Flower,  under  the 
title  of  The  Radix,  A He<w  Way  of  making  Logarithms.  Although  Briggs’s  work 
might  not  be  known  to  this  writer. — Since  this  was  written,  I have  been  fa- 
voured with  the  following  anecdote,  concerning  Mr.  Flower  and  his  work,  by 
the  Rev.  Dr.  HorUcy,  now  bilhop  of  St.  Afaph,  the  learned  editor  of  th*  works 
of  Sir  I.  Newton.  “ This  Robert  Flower  was  a very  obfeure,  and  probably  an 
illiterate  man.  He  was  maftcr  of  a writing  fchool  in  the  town  of  Bifhop  Stort- 
forJ,  in  Heitfordihirc.  He  communicated  his  Radix,  before  he  pnblithed  it, 
to  my  late  learned  friend  Math  Raper,  Efq.  of  Thorley  Hall.  I was  at  Thorley 
at  the  time  upon  a vilit  to  my  father,  who  was  redtor  of  the  p.irilli ; and  I 
well  remember  that  Mr.  Raper  told  me  with  great  furprife,  that  Flower  (who 
was  known  to  ns  both  by  name  as  the  writing-mailer,  of  the  neighbouring 
market  town)  had  fallen  upon  Briggs’s  way  of  finding  all  logarithms  from  the 
firft  ten  chiliads.  And  he  was  fo  well  perfuaded  that  Flower  had  made  the  dif- 
covery  for  himfelf,  without  any  light  from  Briggs,  that  with  his  accullomed 
munificence  he  rewarded  the  man’s  ingenuity  with  a prefent  of  ten  guineas; 
informing  him,  I believe,  tliat  his  work  had  been  done  before,  and  difl'uading 
the  publication. 
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tionah  between  two  given  terms  •,  with  other  arithmetical  rules : alfo 
various  geometrical  fubjefts,  as  1ft,  Having  given  the  fides  of  anj 
plane  triangle,  to  find  the  area,  perpendicular,  angles,  and  diameters 
of  the  infcribed  and  circumfcribed  circles ; 2d,  In  a ri^ht-angled 
triangle,  having  given  any  two  of  thefe,  to  find  the  reft,  viz.  one 
and  the  hypotenufe,  one  leg  and  the  fum  or  difference  of  the  hypo- 
tenufe  and  the  other  leg,  the  two  legs,  one  leg  and  the  area,  the  area 
and  the  fum  or  difference  of  the  legs,  the  hypotenufe  and  fum  or 
difference  of  the  legs,  the  hypotenufe  and  area,  and  the  perimeter 
and  area ; 3d,  Upon  a given  bafe  to  defcribe  a triangle  equal  and 
ifoperimetrical  to  another  triangle  given;  4th,  To  defcribe  the  cir- 
cumference of  a circle  fo,  that  the  three  ({iftances  from  any  point  in 
it  to  the  three  angles  of  a given  plane  triangle,  lhall  be  to  one  an- 
other in  a given  ratio  ; 5th,  Having  given  the  bafe,  the  area,  and  the 
ratio  of  the  two  Tides,  of  a plane  triangle,  to  find  the  fides  ; 6th, 
Given  the  bafe,  difference  of  the  fides,  and  area  of  a triangle,  to  find 
the  Tides;  'Ith,  To  find  a triangle  whofe  area  and  perimeter  (hall  be 
expreffed  by  the  fame  number ; 8th,  Of  four  given  lines,  of  which 
the  fum  of  any  three  is  greater  than  the  fourth,  to  form  a quadrila- 
teral figure  about  which  a circle  may  be  deferibed ; 9th,  Of  the  dia- 
meter, circumference,  and  area  of  a circle,  and  the  furface  and  fo- 
lidity  of  the  fphere  generated  by  it,  having  any  one  given,  to  find  any 
of  the  reft;  10th,  Concerning  the  elipfe,  fpheroid,  and  gauging; 
1 1th,  To  cut  a line  or  a number  in  extreme  and  mean,  ratio;  12th, 
Given  the  diameter  of  a circle,  to  find  the  Tides  and  areas  of  the  in- 
feribed  and  circumfcribed  regular  figures  of  .3,  4,  .5,  6,  8, 10,  12,  and 
16  Tides;  13th,  Concerning  the  regular  figures  of  7,  9,  15,  24,  and 
80  fides;  1 4th,  Of  ifoperimetrical  regular  figures;  15th,  Of  equal  re- 
gular figures;  and  16th,  Of  the  fphere  and  the  five  regular  bodies; 
which  clofes  this  introduflion.  Such  of  thefe  problems  as  can  admit 
of  it,  are  determined  by  elegant  geometrical  conftrudHons,  and  they 
are  all  illuftrated  by  accurate  arithmetical  calculations,  performed  by 
lonrithms ; for  the  exemplification  of  which  they  are  purpofely 
giwn. 

At  the  end  he  remarks,  that  the  chief  and  mod  neceffary  ufe  of 
logarithms,  is  in  the  dodlrine  of  fpherical  trigonometry,  which  he 
here  promifes  to  give  in  a future  work,  and  which  was  accomplilhed 
in  his  Trigorumttria  Britannica,  to  the  defeription  of  wliich  we  now 
proceed. 

(yBRIGGS’i  ^rigcntmelria  Britannica, 

At  the  clofe  of  the  account  of  writings  on  the  natural  fines,  tan- 
gents, and  fecants,  1 omitted  the  defeription  of  this  work  of  oiir 
learned  author,  although  it  is  perhaps  the  greateft  of  this  kind,  ail 
things  confidered,  that  ever  was  executed  by  one  perfon ; purpofely 
refervlng  my  account  of  it  to  this  place,  not  only  as  it  is  conneded 
with  the  invention  and  conftruflion  of  logarithms,  but  thinking  it 
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deferved  more  peculiar  and  diftinguiflied  notice,  on  account  of  the 
importance  and  originality  of  its  contents.  The  divifion  of  the  qua- 
drant, and  the  mode  of  conflrudtion,  arc  both  new;  and  the  numbers 
are  far  more  accurate,  and  are  extended  to  more  places,  than  they  had 
ever  been  before.  '1  lie  circular  arcs  had  always  been  divided  in  a 
fexagcfimal  proportion  ; but  hc|p  the  quadrant  is  divided  into  degrees 
and  decimals,  as  this  is  a much  eafitr  mode  of  computation  than  by 
f Oths;  the  divifion  being  completed  only  to  lOOths  of  degrees,  though 
his  defign  was  to  have  extended  it  to  loooths  of  degrees.  And,  be- 
fides  his  own  private  opinion,  he  was  induced  to  adopt  this  method  of 
decimal  divifions,  partly  at  the  requell  of  other  perf.ms,  and  partly 
perhaps  from  the  authoriyr  of  V'leta,  pa.  29  CnUndarii  Gregoriani. 
And  it  is  probable  that  computations  by  tliis  decimal  divifion  would 
have  come  into  general  ufe,  had  it  not  been  for  the  publication  of 
Vlacq’s  tables,  which  were  extended  to  every  10  feconds,  or  6th  parts 
of  minutes.  But  befidcs  this  method  by  a decimal  divifion  of  the 
degrees,  of  which  the  whole  circle  contains  360,  or  the  quadrant  90, 
in  the  1 ith  chapter  he  remarks  that  fome  other  perfons  were  inclined 
rather  to  adopt  a complete  decimal  divifion  of  the  whole  circle,  firft 
into  100  parts,  and  each  of  thefe  into  lOOO  parts;  and  for  fakes 
he  fubjoinsa  fmall  table  of  the  fines  of  every  40th  part  of  the  qua- 
drant, and  remarks,  that  from  thefe  few  the  whole  may  be  made  out 
by  continual  quinquife£lions;  namely,  5 times  thefe  40  make  200, 
then  5 times  thefe  give  1000,  thirdly  .5  times  thefe  give  5000,  and 
laftiy,  5 times  thefe  give  25000  for  the  whole  quadrant,  or  100000 
for  the  whole  circumference. 

But  to  return.  Our  author’s  large  table  confifls  of  natural  fines  to 
15  places,  natural  tangents  and  fecants  each  to  10  places,  logarithmic 
fines  to  14  places,  and  logarithmic  tangents  to  10  places,  each  befide 
the  charadleriftic.  A mod  ftupendous  performance!  The  table  is 
preceded  by  an  introdudlion,  divided  into  two  books,  the  one  contain- 
ing an  account  of  the  truly  ingenious  conftnnflion  of  the  table,  by 
the  author  hirqfclf;  and  the  other,  its  ufes  in  trigonometry,  &c,  by 
Henry  Gellibrand,  profeffor  of  aftronomy  in  Grelham  College,  who 
remarks  in  the  preface,  that  the  work  was  compofed  by  the  author 
about  the  year  I tiOO ; though  it  was  only  publiihed  by  the  direftion 
of  Gellibrand  in  1633,  it  having  been  printpd  at  Gouda  under  the  care 
pf  Vlacq,  and  by  the  printer  of  his  Trigonewetna  y^rtificialis,  which 
came  out  the  fame  year. 

After  briefly  mentioning  the  common  methods  of  dividing  the 
quadrant,  and  conftrudling  the  tables  of  fines,  &c,  from  the  ancients 
down  to  his  own  time,  he  haftens  to  the  defeription  of  his  own  pe- 
culiar and  truly  ingenious  method,  which  is  briefly  this:  having  firft 
divided  the  quadrant  into  a fmall  number  of  parts,  as  72,  he  finds  the 
fine  of  one  of  thofe  parts,  then  from  it  the  fines  of  the  double,  triple, 
quadruple,  &c,  up  to  the  quadrant  or  72  parts.  Me  next  quinqui- 
fefts  each  of  thefe  parts;  by  intcrpofing  four  equidiflant  means,  by  dif- 
ferences he  then  quinquilecls  each  of  thefe  ; and  finally  each  of  thefe 
. ■ again  ^ 
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again;  which  completes  the  diviGon  as  far  as  degrees  and  centefms. 
The  rules  for  performing  all  thefe  things  he  inveftigates  and  illuf- 
trates  in  a very  ample  manner.  In  treating  of  multiple  and  fubmul- 
tiple  arcs,  he  gives  general  algebraical  expreflions  for  the  Gne  or 
chord  of  any  multiple  whatever  of  a given  arc,  which  he  deduced 
from  a geometrical  Ggure,  by  Gnding  the  law  for  the  feries  of  fuccef- 
Gve  multiple  chords  or  fines,  after  the  manner  of  Vieta,  who  was  the 
firll  perfon  that  I know  of,  who  laid  down  general  rules  for  the 
chords  of  multiples  and  fubmultiples  of  arcs  or  angles  : and  the  fame 
was  afterwards  improved  by  Sir  I.  Newton,  to  fuch  form,  that  radius, 
and  double  the  cofine  of  the  firft  given  angle,  are  the  firft  and  fecond 
terms  of  all  the  proportions  for  finding  the  fines  and  cofines  of  the 
multiple  angles.  For  afiigning  the  coefficients  of  the  terms  in  the 
multiple  expreffions,  our  author  here  delivers  the  conftru<5lion  of 
figurate  or  polygonal  numbers,  inferts  a large  table  of  them,  and 
teaches  their  feveral  ufes;  one  of  which  is,  that  every  other  number, 
taken  in  the  diagonal  lines,  furnifhes  the  coefficients  of  the  terms  of 
the  general  equation  by  which  the  fines  and  chords  of  multiple  arcs 
arc  cxprefTcd,  which  he  amply  illuflrates;  and  another,  that  the  fame 
diagonal  numbers  conflitute  the  coefficients  of  the  terms  of  any 
power  of  a binomial ; which  property  was  ailb  mentioned  by  Vieta  in 
his  Angulares  Stflionrt,  thnr.  6,  7;  and  fc^fore  him,  pretty  fully- 
treated  of  by  Stifelius,  in  his  Arithmetica  Integra,  fol.  44  & feq.  j 
where  he  inferts  and  makes  the  like  ufe  of  fuch  a table  of  figurate 
numbers,  inextrafting  the  roots  of  all  pow'ers  whatever.  JJut  it  ^vas 
perhaps  known  much  earlier,  as  appears  by  the  treatife  on  figurate 
numbers  by  Nichomachus,  (fee  Malcolm’s  Hiflory,  p.  xviii).  Though 
indeed  Cardan  feeras  to  aferibe  this  difeovery  to  Stifelius.  See  his 
Opus  Novum  de  Proportionibus  Numerorum,  where  he  quotes  it, 
and  extradls  the  table  and  its  ufe  from  Stifel’s  book.  Cardan,  in  p.  135, 
&c,  of  the  fame  work,  makes  ufe  of  a like  table  to  find  the  number 
of  variations,  or  comugations  as  he  calls  them.  Stevinus  too  makes 
ufe  of  the  fame  coefficients  and  method  of  roots  as  Stifelius.  Sec 
his  Arith.  page  25.  And  even  Lucas  de  Burgo  extraSs  the  cube 
root  by  the  fame  coefficients,  about  the  year  1470.  But  he  does  not  go 
to  any  higher  roots.  And  tins  is  the  firft  mention  I have  feen  made 
of  this  law  of  the  coefficients  of  the  powers  of  sT  binomial,  common- 
ly called  Sir  I.  Newton’s  binomial  theorem,  altliough  it  is  very  evi- 
dent that  Sir  Ifaac  was  not  the  firft  inventor  of  it : the  part  of  it  pro- 
perly belonging  to  him  feems  to  be  only  the  extending  it  to  fractional 
indices,  which  was  indeed  an  immediate  eflc£l  of  the  general  method 
of  denoting  all  roots  like  powers  with  fra£lional  exponents,  the  theorem 
being  not  at  all  altered.  However,  it  appears  that  our  author  Briggs 
was  the  firft  who  taught  the  rule  for  generating  the  coefficients  of  the 
terms  fucceffively  one  from  another,  of  any  power  of  a binomial,  in- 
dependentof  thofe  of  any  other  power.  Forhavingfhown,  inhis  Abacus 
UayxffiC^S  (which  he  fo  calls  on  account  of  its  frequent  and  excellent 
pfe,  and  of  which  a fmall  fpecimen  is  here  annexed),  that  the  numbers 
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jn  the  diagonal  direftions,  afeending  from  right  to  left,  are  the  cociTi- 
cients  of  the  powers  of  binomials, the  indices  being  the  figures  in  the 
firfl  perpendicular  column  A,  which  are  alfo  the  coefficients  of  the  3d 
terms  of  each  power  (thofe  of  the  firft  terms  bein^  1 , are  here  omit- 
ted) i and  that  any  one  of  thefe  diagonal  numbers  is  in  proportion  to 
die  next  higher  in  the  diagonal,  as  the  vertical  of  the  former  is  to  the 
marginal  of  the  latter,  that  is,  as  the  uppermofl  number  in  the  co- 
lumn of  the  former  is  to  the  hrffi  or  right-hand  number  in  the  line 
of  the  latter  ; having  fhown  thefe  things,  1 fay,  he  thereby  teaches  the 
generationof  the  coefficients  of  any  power,  independently  of  all  other 
powers,  by  the  very  fame  law  or  rule  which  we  now  ufe  in  the  bi- 
nomial theorem.  Thus,  for  the  9th  power  ; 9'bcing  the  coefficient  of 
the  2d  term,  and  1 always  that  of  the  ill,  to  find  the  3d  coefficient 
■we  have  2:8:;9:36}  for  the  4th  term,  3;T:  for  the  5th 

term,  4 ; 6 : : 84 : 126;  and  fo  on  for  the  reft.  That  is  to  fay,  the  co- 
efficients of  the  terms  in  anypower  m,  are  inverfely  as  the  vertical  num- 
bers or  firft  line  1, 2,  3,4 and  diredlly  as  the  afeending  numbers 

m,  m — 1,  m— 2,  wi-^3,....I,  in  the  fi^ft  column  A;  and  that  confe- 
quently  thofe  coefficients  are  found  the  continual  multiplication  of 

thefe  fradtions-^, ' — — i,  -L , which  is  the  very 

1 2 3 4 m 

theorem  as  it  ftands  at  this  day,  and  as  applied  by  Newton  to  roots 
or  fradtional  exponents,  as  it  had  before  been  ufed  for  integral  powers. 
This  theorem  then  being  thus  plainly  taught  by  Briggs  about  the 
year  1600,  it  is  furprifing  how  a man  of  fuch  general  reading  as  Dr. 
Wallis  was,  could  be  quite  ignorant  of  it,  as  he  plainly  appears  to 
be  by  the  8Sth  chapter  of  his  algebra,  where  be  fully  aferibes  the  in- 
vention to  Newton,  and  adds,  that  he  himfelf  had  formerly  fought 
for  fuch  a rule,  but  without  fuccefs  : Or  bow  iUr.  John  Bcrnouilli, 
not  half  a century  lince,  could  himfelf  firft  difpute  the  invention  of 
this  theorem  with  Newton,  and  then  give  the  difeovery  of  it  to  Pafeal, 
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who  was  not  born  till  long  after  it  had  been  taught  by  Briggs.  Srf 
Bernouilli’s  Works,  vol,  i.  pa.  173.  But  I do  not  wonder  that  Briggs’s 
remark  was  unknown  to  Newton,  who  owed  alinolt  every  thing  to 
genius  and  deep  meditation,  but  very  little  to  reading : and  I have 
no  doubt  that  he  made  the  difcovery  himfelf,  without  any  light  from 
Briggs,  and  that  he  thought  it  was  new  for  all  powers  in  general,  as 
it  was  indeed  for  roots  and  quantities  with  fractional  and  irrational 
exponents. 

When  the  above  table  of  the  fums  of  iigurate  numbers  is  ufed 
by  our  author  in  determining  the  coeificients  of  the  terms  of  the 
equation,  whofe  root  is  the  chord  of  any  fubmultiple  of  an  arc,  as 
when  the  fe£lion  isexprefled  by  any  uneven  number,  he  remarks,  that 
the  powers  of  that  chord  or  root  will  be  the  1ft,  3d,  5th,  7th,  &c, 
in  the  alternate  uneven  columns.  A,  C,  E,  G,  &c,  with  their  figns 
+ or  — as  marked  to  the  powers,  continued  till  the  higheft  power 
be  equal  to  the  index  of  the  fefbion;  and  that  the  coefficients  of 
tbofe  powers  are  the  fums  of  two  continuous  numbers  in  the  fame 
column  with  the  powers,  beginning  with  I at  the  higheft  power, 
and  gradually  defeending  one  line  obliquely  to  the  right  at  each 
lower  power:  fo  for  a trife£lion,  the  numbers  are  1 in  C,  and  1+a 
=3  in  A;  and  therefore  the  terms  are  — i (^+3^ ; for  a quinquU 
feflion,  the  numbers  arc  1 in  E,  1+4=5  in  C,  2+3=5  in  A ; 
fo  that  the  terms  are  I 5^  + 5(X):  for  a feptifeclion,  the  num- 

bers are  1 in  G,  1+6  = 7 in  E,  4 + 10  = 14  in  C,  and  3 + 4= 
7 in  A ; and  fo  the  terms  are — 1(2)+’^© — 1 (l)* 

on ; the  fum  of  all  tliefe  terms  being  always  equal  to  the  chord  of  the 
whole  or  multiple  arc.  But  when  the  fe^ion  is  denominated  by  an 
even  number,  the  fquares  of  the  chords  enter  the  equation,  inftead  of 
the  firft  powers  as  before,  and  the  dimenfions  of  all  the  powers  are 
doubled,  the  coefficients  being  found  as  before,  and  therefore  the 
powers  and  numbers  will  be  thofe  in  the  2d,  4th,  6th,  &c,  columns: 
and  the  uneven  fedlions  may  alfo  be  exprefled  the  fame  way:  hence, 
for  a bifc£lion  the  terms  will  be  — 1(5) +*(^5  * trifefkion 

1 (§)— quadrifefiion — 1 ^ + 8 0—20  0 + 1 6(^; 
for  the  quinquifeflion  1 0 — 1*^0  — 500+25(^5  and  fo 

on. 

Our  author  fubjoins 
another  table,  a fmall 
fpecimen  of  which  is 
here  annexed,  in  which 
the  hrft  column  confifts 
of  the  uneven  numbers 
1,  3,  5,  &c,  the  reft 
being  found  by  addition 
as  before,  and  the  alter- 

Hjite  diagonal  numbers  themfclves  are  the  coefficients. 
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The  method  is  quite  difFerent  from 
that  of  Vieta,  who  gives  another  ta- 
ble for  the  like  purpofe,  a fmall  part 
of  which  is  here  annexed,  which  is 
formed  by  adding,  from  the  number 
2,  downwards  obliquely  towards  the 
right;  and  the  coefficients  of  the 
terms  (land  upon  the  horizontal  line. 


Thefeangular  fe£lions  were  afterwards  farther  difculTcdby  Oughtred 
and  Wallis.  And  the  fame  theorems  of  Vieta  and  Briggs  have  been 
(ince  given  in  a different  form  by  Herman  and  the  Bernouillis,  in 
the  Leipjie  ABs,  and  the  Memoirs  of  the  Royal  Academy  of  Sciences. 
Thefe  theorems  they  exprelTcd  by  the  alternate  terms  of  the  power  of 
a binomial,  whofe  exponent  is  that  of  the  multiple  angle  or  fedtion. 
And  De  Lagny  in  the  fame  Memoirs,  firft;  fhowed,  that  the  tangents 
and  fecants  of  multiple  angles  are  alio  expre(Tc»l  by  the  terms  of  a 
binomial,  in  the  form  of  a fradlion,  of  which  fome  ofthofe  terms  form 
the  numerator,  and  others  the  denominator.  Tlius  if  r exprefs  the 
radius,  s the  fine,  c the  cofine,  t the  tangent,  and  /the  fecant,  of  the  ' 
angle  A ; then  the  fine,  cofine,  tangent,  and  fecant  of  /;  times  tlic 
angle,  are  expreifed  thus,  viz. 
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where  it  is  evident,  that  the  feries  in  the  fine  of  n y/,  confifts  of  the 
even  terms  of  the  power  of  the  binomial  (c  + s)’,  and  the  feries  in  the 
cofine  of  the  uneven  terms  of  the  fame  power ; alfo  the  feries  in  the 
numerator  of  the  tangent,  confifts  of  the  even  terms  of  the  power 
(r  + /)”,  and  the  denominator,  both  of  the  tangent  and  fecant,  confifts 
of  the  uneven  terms  of  the  fame  power  (r+  t)".  And  if  the  diameter, 
chord,  and  chord  of  the  fupplement,  be  fubftituted  for  the  r.idius, 
fine  and  cofine,  in  the  expreffions  for  the  multiple  fine  and  cofine, ' 
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the  rcfult  will  give  the  chord  and  chord  of  the  fupplement  of  « times 
the  arc  or  angle  A.  Thcfc,  and  various  other  exprclTions,  for  multi- 
ple and  fubmultiple  arcs,  with  other  improvements  in  trigonometry, 
have  alfo  been  given  by  Euler,  and  other  eminent  writers  on  the  fame 

The  before  mentioned  De  Lagny  olR-red  a project  for  fubdituting, 
inftead  of  the  common  logaritlims,  a binary  arithmetic,  which  he 
called  the  natural  logarithms,  and  which  he  and  Leibnitz  feem  to  hare 
both  invented  about  the  fame  time,  independently  of  each  othSr : 
but  the  proje£I  came  to  nothing.  De  Lagny  alfo  publiflied,  in  fe- 
veral  Memoirs  of  the  Royal  Academy,  a new  method  of  determining 
the  angles  of  Egures,  wnich  he  called  Ganiomrtry,  It  conflds  in 
meafuring,  with  a pair  of  compafles,  the  arc  which  fubtends  the  angle 
in  quedion:  however,  this  arc  is  not  meafured  by  applying  its  extent 
to  any  prccondruiSied  fcale,  but  by  examining  what  part  it  is  of  half 
the  circumference  of  the  fame  circle,  in  this  manner;  from  the 
propofed  angular  point  as  a centre,  with  a fuificiently  large  radius,  - 
a femictrcle  being  deferibed,  apai;fof  which  is  the  arc  intercepted 
by  the  fides  of  the  propofed  angle,  the  extent  of  this  arc  is  taken 
with  a pair  of  fine  compades,  and  applied  continually  upon  the  arc  of 
the  femicircle,  by  which  he  finds  how  often  it  is  contained  in  the  fe- 
micircle,  with  ufually  a fmall  arc  remaining;  in  the  fame  manner  he 
- meafures  how  often  this  remaining  arc  is  contained  in  the  fird  arc, 
and  what  remains  again  is  applied  continually  to  the  fird  remainder, 
and  fb  the  3d  remainder  to  the  2d,  the  4th  to  the  3d,  and  fo  on  till 
there  be  no  remainder,  or  elfe  till  it  become  infenfibly  fmall.  Uy  this 
procefs  he  obtains  a feries  of  quotients,  or  fra£lional  parts,  one  of 
another,  which  being  properly  reduced  into  one,  give  the  ratio  of 
the  fird  arc  to  the  femi-circumference,  or  of  the  propofed  angle,  to 
two  right  angles  or  180  degrees,'  and  confequently  that  angle  in  de- 
grees, minutes,  &c,  if  required,  and  that  commonly,  he  fays,  to  a 
degree  of  accuracy  far  exceeding  the  calculation  of  ^e  fame  by  means 
of  any  tables  of  fines,  tangents  or  fecants,  not withdanding  theappnrent 
paradox  in  this  expreflion  at  fird  fight.  Thus,  if  the  id  arc  be  4 
times  contained  in  the  femicircle,  the  remainder  once  contained  in 
the  fird  arc,  the  next  five  times  in  the  fecond,  and  finally  ihe  fourth 
two  times  in  the  third ; Here  the  quotients  are  4, 1 , 5, 2 ; confequent- 

ly  the  fourth  or  lad  arc  was  ^ the  3d ; therefore  the  3d  was  _ or 

. 

'of  the  2d,  and  the  2d  was  — — or  of  I d,  and  the  firfl  or  arc 

irV 

fought,  was  — — or  ^4  of  the  femicircle ; and  confequently  it  con- 
^ri 

tains  374  degrees,  or  37®  8-  34't.  Hence  it  is  evident  that  this  me- 
thod is  in  fa£l  nothing  more  than  an  example  of  continued  fradions, 
the  fird  indance  of  which  was  given  by  lord  Brouncker, 

But  to  return  from  this  long  digreflion;  Mr.  BtiggS  nest  treats  gf 
' M ' interpo- 
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interpolation  by  difFerences,  and  chiefly  of  quinquifeclion,  after  the 
manner  ulcd  in  the  1 )th  chapter  of  his  conllruclion  of  logarithms, 
before  deicribed.  He  here  proves  that  curious  property  of  the  fines 
and  their  feveral  orders  of  differences,  before  mentioned,  namely, 
that  of  equidifferent  arcs,  the  fines,  with  the  L'd,  4th,  Gth,  &c  dif- 
ferences, are  continued  proportionals ; as  alfo  the  cofincs  of  the 
means  between  thofe  arcs,  and  the  I ft,  .'id,  5th,  &c  differences.  And 
to  this  treatife  on  interpolation  by  ditFercnccs,  he  adds  a marginal 
note,  complaining  that  this  htth  chapter  of  his  ^rithuwtiia  Logarith- 
mica  had  been  omitted  by  Vlacq  in  his  edition  of  it;  as  if  he  were 
afraid  of  an  intention  to  deprive  him  of  the  honour  of  the  invention 
of  interpohuion  by  fucceffivc  differences.  The  note  is  this : Mcdtn 
correUimts  h me  traditus  rjt  Arilbmeticx  Lcgorithmica  capite  l:>,  in 
editione  Londinenft  : Ifiud  autem  caput  uuci  cum  jcquenti  in  editione  Ba- 
tava  me  iiKmfulta  et  infeio  mnijfmnfuit:  nec  in  omnibus,  cditicnis  illius 
author  (vir  alioqui  indujlrius  et  non  indociusj,  tneam  mentem  videtur 
affrquutus : Ideoque,  ne  quicquam  Jefit  cuiquam,  qui  integrum  canonem 
co/ificcre  cupiat,  queedam  ,maximc  ^necejfaria  ilUnc  hue  iransferenda 
cenfui. 

A large  fpecimen  of  quinquifedlion  by  differences  is  then  given, 
and  he  Ihows  how  it  is  to  be  applied  to  the  conftru£tion  of  the  whole 
canon  of  fines,  both  for  100th  and  lOUOth  parts  of  degrees  ; namely, 
for  c.entcfnis,  divide  the  quadrant  firll  into  72  equal  parts,  and  find 
their  fines  by  the  prim.iry  methods ; then  thefe  quriujuifeclcd  give 
.“inO  p.rrts,  a fccond  quin(|uifetlion  gives  ISOU  p.irts,  and  a third 
gives  9000  parts,  or  centefmsof  degrees;  but  for  millcfms,  divide  the 
quadrant  into  I 14  equal  parts;  then  one  quinquifeeftion  gives  720,  a 
fecond  gives  atiUO,  a tliird  ISOOO,  and  a fourtli  gives  90000  parts,  or 
millcfms. 

He  next  proceeds  to  the  natural'tangcnts  and  fecants,  which  he 
dirc£ls  to  be  raifed  in  the  fame  manner,  by  interpolations  from  a few 
primary  ones,  conftruched  from  the  known  proportions  between  fines, 
tangents,  and  .'ecants ; excepting  th.at  half  the  tangents  and  fccants 
arc  to  be  formed  by  addition  and  fubtraclion  only,  by  .means  of  feme 
fuch  theorems  as  thefe,  namely,  1 ft,  the  fecant  of  an  arc  is  equal  to 
the  film  of  the  tangent  of  the  fame  arc,  and  the  tangent  of  half  its 
complement,  which  will  find  every  other  fec.mt  ; 2d,  double  the  tan- 
gent of  an  arc,  added  to  the  tangent  of  half  its  complement,  is  equal 
to  the  tangent  of  the  fum  of  that  arc  and  tlie  laid  half  complement, 
by  which  rule  half  the  tangents  will  be  found;  Sec. 

In  the  two  remaining  chapters  of  this  book  ?rc  treated  the  con- 
ftrutlion  of  the  logarithmic  fine.s,  tangents,  and  fecants  This  is  pre- 
ceded by  fome  remarks  on  the  origin  and  invention  of  them.  Our 
author  here  obferves,  that  logarithms  may  be  of  various  kinds;  tliat 
others  had  followed  the  plan  of  Baron  Napier  the  firft  inventor, 
among  whom  Benjamin  Urfinus  is  efpecially  commended,  who  ap- 
plied Napier’s  logarithms  to  every  ten  fcconds  of  the  quadrant ; but 
that  he  himfelf,  encouraged  by  the  noble  inventor,  deviled  other  lo- 
garithm;; 
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);arittims  that  were  much  eafier  and  more  excellent*.  He  fays  he 
put  10,  with  ciphers,  forfhe  logarithm  of  radius;  9 for  the  logarithm 
fine  of  5°  44',  whofe  natural  fine  is  one  lOth  of  the  radius;  8 for 
that  of  34',  whofe  natural  fine  is  one  1 00th  of  the  radius,  and  fo  on  ; 
thereby  making  1 the  logarithm  of  the  ratio  of  10  to  1,  which  is  the 
charadieriftic  of  his  fpecies  of  logarithms. 

To  conftruS  the  logarithmic  fines,  he  directs  firft  to  divide  the 
quadrant  into  Vi  equal  parts  as  before,  and  to  find  the  logarithms  of 
their  natural  fines  as  in  the  Mth  chapter  of  his  jlrithmetica  Logarith- 
mira ; after  which  this  number  will  be  increafed  by  quinquifedtion, 
firll  to  3()0,  then  to  1800,  and  laftly  to  9(K)0,  or  centefms  of  degrees. 
But  if  millel'ms  of  degrees  be  required,  divide  the  quadrant  firft  into 
144  equal  parts,  and  then  by  four  quinquifedfions  thefe  will  be  ex- 
tended to  the  following  parts,  'iilO,  3600,  18000,  and  90000,  or 
niillcfms  of  degrees.  He  remarks,  however,  that  the  logarithmic  fines 
of  only  half  the  quadrant  need  be  found  in  this  manner,  as  the  other 
half  may  be  found  by  mete  addition,  or  fubtradfion,  by  means  of  this 
theorem,  as  the  fine  of  half  an  arc  is  to  half  radius,  fo  is  the  fine  of 
the  whole  arc  to  the  cofine  of  the  faid  half  arc.  This  theorem  he  il- 
luftratcs  with  examples,  and  then  adds  a table  of  the  logarithmic  fines 
of  the  primary  72  parts  of  the  quadrant,  from  which  the  reft  are  to 
be  made  out  by  quinquifection. 

In  the  next  chapter  our  author  fhows  the  conftrudlion  of  the  natural 
tangents  and  fccants  more  fully  than  he  had  done  before,  demonftrat- 
ing  and  illuftrating  feveral  curious  theorems  for  the  eafy  finding  of 
them.  He  then  concludes  this  chapter,  and  the  book,  with  pointing 
out  the  very  caiy  conftrucUon  of  the  logarithmic  tangents  and  fecants 
by  means  of  thefe  three  theorems  : 

1 ft,  A.s  cofinc  : fine  ; : radius  : tangent, 

2d,  As  tangent  : radius  : ; radius  ; cotangent, 

3d,  As  cofinc  ; radius  : : radius  ; fecant. 

So  that  in  logarithms,  the  tangents  arc  found  by  fubtradHng  the  cofines 
from  the  fines,  adding  always  10  or  the  radius;  the  cotangents  are 
found  by  fubtratfing  always  the  tangents  from  20  or  double  the  ra- 
dius ; and  tlte  fecants  are  found  by  fubtracling  the  colincs  from  20  , 
the  double  radius.  ' 

1 he  2d  book,  by  Gcllibrand,  contains  the  ufe  of  the  canon  in  plane 
and  fpherical  trigonometry. 

Befides  Briggs’s  methods  of  conftrudling  logarithms,  above  de- 
fcrlbed,  no  others  were  given  about  that  time.  For  as  to  the  calcu- 
lations made  by  Vlacq,  his  numbers  being  carried  to  comparatively 
but  few  places  of  figures,  they  were  performed  by  the  eafieft  of 
Briggs’s  methods,  and  in  the  manner  which  this  ingenious  man  had 
pointed  out  in  his  two  volumes.  Thus,  the  70  chiliads  of  logarithms, 

* His  words  are;  “ Ego vero ipliusinvcntorisprimicohortationeadjutus, ali- 
os lugarithmos  applicandosccnfm,  qui  muito  faciliorem  ufum  habent,  praftan- 
tiujeai.  Logaiili.ii'.us  radii  cireularisvtl  iiims  totius,^  me  ponitur  10  &c.” 

from 
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from  20000  fo  900Q0,  computed  by  Vlactj,  and  publiftied  in  1628# 
being  extended  only  to  10  places,  yield  no  Aiore  than  two  orders  of 
mean  diiFerencea,  which  are  alfo  the  corte£l  differences,  in  quinqni- 
feflion,  and  therefore  will  be  made  out  thus,  namely,  one-fifth  of 
them  by  the  mere  addition  of  the  conftant  logarithm  of  5;  and  the 
other  four-fifths  of  them  by  two  eafy  additions  of  very  fmall  numbers# 
namely,  of  the  I (I  and  2d  differences,  according  to  the  dirc6lions 
given  in  Briggs’s  Arith.  Log.  c.  13,  p.  31.  And  as  to  Vlacq’s  loga- 
rithmic  fines  and  tangents  to  every  10  feconds,  they  were  eafily  com- 
puted thus;  the  fines  for  half  the  quadrant  were  found  by  taking 
the  logarithms  to  the  natural  fines  in  Rheticus’s  canon;  and  then 
from  thefc  the  logarithmic  fines  to  the  other  half  quadrant  were  found 
by  mere  addition  andfubtra£lion;  and  from  thefe  all  the  tangents  by 
one  fingle  fubtradiion.  So  tliat  all  thefc  operations  might  eafily  be 
performed  by  one  perfon,  as  quickly  as  a printer  could  fet  up  the 
types ; and  thus  the  computation  and  printing  might  both  be  car- 
ried on  together.  And  hence  it  appears  that  there  is  no  reafon  for 
admiration  at  the  expedition  with  wliich  thefe  tables  were  faid  to  have 
been  brought  out. 

0/* cerla'm  Curves  related  to  Logarithms. 

About  this  time  the  mathematicians  of  Europe  be^n  to  confider 
fome  curves  which  have  properties  analogous  to  logarithms.  Edmund 
Gunter,  it  has  been  faid,  fiirfl  gave  the  idea  of  a curve,  whofe  ab- 
fcilTes  arc  in  arithmetical  progrcllion,  while  the  correfponding  or- 
dinates arc  in  geometrical  progreffion,  or  whofe  abfeiffes  are  the  lo- 
garithms of  their  ordinates ; but  I cannot  find  it  noticed  in  any  part 
of  his  wTitings.  The  fame  curve  was  afterwards  conCdcred  by  others, 
and  named  the  Logarithmic  or  Logifiic  curve  by  Huygens,  in  his  Dif- 
fertatio  de  Cauja  Gravilatis,  where  he  enumerates  all  the  principal 
properties  of  this  curve,  fhowing  its  analogy  to  logarithms.  Many 
other  learned  men  have  alfo  treated  of  its  properties;  particularly  Le 
Seur  and  Jacquler,  in  their  commentary  on  Newton’s  Trincipia ; Dr. 
John  Kcill,  in  the  elegant  little  tradl  on  logarithms  fubjoined  to  his 
edition  of  Euclid’s  Elements ; and  Francis  Maferes,  Efq.  CurCtor 
Baron  of  the  Exchequer,  in  his  ingenious  Ueatife  on  Trigonometry; 
in  which  books  the  doflrine  of  logarithms  is  copioufly  and  learnedly 
treated,  and  their  analogy  to  the  logarithmic  curve  &c  fully  difplaysd. 
—It  is  indeed  rather  extraor»linary  that  this  curve  was  not  fooner 
announced  to  the  public;  fince  it  refults  immediatejy  from  baron 
Napier’s  manner  of  conceiving  the  generation  of  logarithms,  by  only 
fuppofimi  the  lines  which  reprefent  the  natural  numbers  to  be  placed 
at  nght  angles  to  that  on  which  the  logarithms  are  taken.  This  curve 
greatly  facilitates  the  conception  of  logarithms  to  the  imagination,  and 
affords  an  almoft  irituitive  proof  of  the  very  important  property  of 
their  fluxions,  or  very  fmall  increments,  to  wit,  that  the  fluxion 
of  the  number  is  to  the  fluxion  of  the  logarithm,  as  the  number 
is  to  the  fubtangent;  as  alfo  of  this  property,  that,  if  three  numbers 
• be 
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be  taked  Vefy  nearly  equal,  fo  that  their  ratios  to  each  other  may  di£* 
fer  but  a little  from  a ratio  of  equality,  as  for  example,  the  three 
numbers  10000000,  10000001,  10000002,  their  diUcrences  lirill  be 
very  nearly  proportional  to  the  logarithms  of  the  ratios  of  thofe 
numbers  to  each  other : all  which  follows  from  die  logarithmic  arcs 
being  very  little  ditlercnt  from  their  chords,  when  they  are  taken  very 
OnalT.  And  the  conllant  fubtangent  of  this  curve  is  what  was  after- 
wards by  Cotes  called  the  Modulus  of  the  fyllem  of  logarithms:  and 
fince,  by  the  former  of  the  two  properties  abovementioned,  this  fub- 
tangent is  a 4 th  proportional  to  the  fluxion  of  the  number,  the  fluxion 
of  the  logarithm,  ami  the  number  itfelf;  this  property  allorded  oc- 
calion  to  Mr.  Baron  Maferes  to  give  the  following  delinition  of  the 
modulus,  which  is  the  fame  in  eiTe£l  as  Cotes’s,  but  more  clearly  ex- 
prefled,  namely,  that  it  is  the  limit  of  the  magnitude  of  a 4th  propor- 
donalto  thefe  three  quantities,  to  wit,  the  diilerence  of  any  two  na- 
tural numbers  that  are  nearly  equal  to' each  other,  either  of  the  faid 
numbers,  and  the  logarithm  or  meafure  of  the  ratio  they  have  to 
each  other.  Or  we  may  define  the  modulus  to  be  the  natural  number 
at  that  part  of  the  fyflcm  of  logarithms,  where  the  fluxion  of  thq  num- 
ber is  equal  to  the  fluxion  of  the  logarithm,  or  where  the  numbers 
and  logarithms  have  equal  diderences.  And  hence  it  follows,  that 
the  logarithms  of  equal  numbers  or  of  equal  ratios,  in  dilierent  fy  Items, 
are  to  one  another  as  the  moduli  of  thofe  fyflems.  Moreover,  the  ra- 
tio whofe  meafure  or  logarithm  is  equal  to  the  modulus,  and  thence 
by  Cotes  called  the  rmiio  uioduJaris,  is  by  calculation  found  to  be  the 
ratio  of  2'7l828l»fi3*59  &c  to  1,  or  of  1 to  -867879441171  &cj 
the  calculation  of  which  number  may  be  feen  at  full  length  in  Mr. 
Baron  Maferes’s  treatife  on  the  Principles  of  Life-annuities,  pa.  274 
and  275. 

The  hyperbolic  curve  alfo  afforded  another  fource  for  developing 
and  illuflrating  the  properties  and  conffrudion  of  logarithms.  For 
the  hyperbolic  areas  lying  between  the  curve  and  one  afymptote, 
when  they  are  bounded  by  ordinates  parallel  to  the  other  afymptote, 
are  analogous  to  the  logarithms -of  their  abfeiffes  or  parts  of  the 
afymptote.  And  fo  alfo  arc  the  hyperbolic  fe£fors-,  any  fe^lor  bound- 
ed by  an  arc  of  the  hyperbola  and  two  radii,  being  equal  to  the  qu»- 
drilatcral  fpace  bounded  by  the  fame  arc,  the  two  ordinates  to  either 
afymptote  from  the  extremities  of  tlic  arc,  and  the  part  of  the 
afymptote  intercepted  between  them.  And  although  Napier's  loga- 
rithms are  commonly  faid  to  be  the  fame  as  hyperbolic  logarithms,  it 
is  not  to  be  underftood  that  Iwpcrbolas  exhibit  N apier's  logarithms 
only,  but  Indeed  all  other  pofuble  fyflems  of  logarithms  whatever. 
For,  like  as  the  right-angW  hyperbola,  the  fide  of  whofe  fquare  in- 
feribed  at  the  vertex  is  I , gives  Napier’s  logarithms ; fo  any  other 
(yftem  of  logarithms  is  cxprefTed  by  the  hyperbola  whofe  afymptotes 
form  a certain  oUique  angle,  the  fide  of  the  rhombus  inferibed  at  the 
vertex  of  the  hyperbola  in  this  cafe  alfo  being  flill  I,  the  fame  as  tlie 
fide  of  the  fquare  in  the  right-angled  hyperbola.  J^ut  the  areas  of  the 

fquare 


86 


CONSTRUCTION  OF 


fquarc  and  rhombus,  and  confequently  the  logarithms  of  any  one  and 
the  fame  number  or  ratio,  differing  according  to  the  fine  of  the  an- 
gle of  the  afymptotes.  And  the  area  of  the  fquare  or  rhombus,  or  any 
inferibed  parallelogram,  is  alfo  the  fame  thing  as  what  was  by  Cotes 
called  the  modulus  of  the  fyftem  of  logarithms;  which  modulus  will 
therefore  be  expreffed  by  the  numerical  meafure  of  the  fine  of  the 
anple  formed  by  the  afymptotes,  to  the  radius  1 ; as  that  is  the  fame 
with  the  number  expreifing  tlie  area  of  the  faid  fquare  or  rhombus, 
the  fide  being  1:  which  is  another  definition  of  the  modulus,  to  be 
' added  to  thole  we  before  remarked  above,  in  treating  of  the  logarith- 
mic curve.  And  the  evident  reafon  of  this  is,  that  in  the  beginning 
of  the  generation  of  thefe  areas  from  the  vertex  of  the  hyperbola,  the 
nafeent  increment  of  the  abfeiffe  drawn  into  the  altitude  I,  is  to  die 
increment  of  the  area,  as  radius  is  to  the  fine  of  the  angle  of  the  or- 
dinate and  abfeiffe,  or  of  the  afymptotes;  and  at  the  beginning  of  the 
logarithms,  the  nafeent  increment  of  the  natural  numbers  is  to  the  in- 
crement of  the  logarithms,  as  I is  to  the  modulus  of  the  fyftem. 
Hence  weeafily  difeover  that  the  angle  formed  by  the  afymptotes  of 
the  hyperbola  exhibiting  Briggs’s  fyftem  of  logarithms,  will  be  25 
deg.  4 !■  min.  25|  fee.  this  being  the  angle  whofe  fine  is  0’4  3 429443 1 9 
&c,  the  motlulus  of  this  fyftem. 

Or  indeed  any  one  hyperbola,  as  has  been  remarked  by  Mr.  Baron 
Maferes,  will  exprefs  all  pollible  fyftems  of  logarithms  whatever, 
namely,  if  the  fquare  or  rhombus  inferibed  at  the  vertex,  or,  which  is 
the  fame  thing,  any  parallelogram  inferibed  between  the  afymptotes 
and  the  curve  at  any  other  point,  be  expounded  by  the  modulus  of 
the  fyftem;  or,  which  is  the  fame,  by  expounding  the  area,  intercepted 
between  two  ordinates  which  are  to  each  other  in  the  ratio  of  lOtol, 
by  the  logaritlim  of  that  ratio  in  the  propofed  fyftem. 


As  to  the  firft  remarks  on  the  analogy  between  logarithms  and 
the  hyperbolic  fpaces;  it  having  been  fhown  by  Gregory  St.  Vincent, 
in  his  ^adratura  Circuli  SeEUonum  Coni,  publifhed  at  Antwerp 
in  1 647,  that  if  one  afymptote  be  divided  into  parts  in  geometrical 
progreflion,  and  from  the  points  of  divifion  ordinates  be  drawn  parallel 
to  the  other  afymptote,  they  will  divide  the  fpace  between  the  afymp- 
tote and  curve  into  equal  portions;  from  hence  it  was  fhown  by 
Merfenne,  that  by  taking  the  continual  fums  of  thofc  parts,  there 
would  be  obtained  areas  in  arithmetical  progreffion,  adapted  to 
abfeifles  in  geometrical  progreffion,  and  which  therefore  were  aita- 
logous  to  a fyftem  of  logarithms.  And  the  fame  analogy  was  re- 
marked and  illuftrated  foon  after  by  Huygens  and  many  others,  who 
fhow  how  to  fquare  the  hyperbolic  fpaces  by  means  of  the  loga- 
rithms. 
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Of  * Gregory's  Computation  of  Logarithms. 

On  the  other  hand,  Mr.  James  Gregory,  in  his  Vera  Cireuli  et  Hy^ 
perb'.Lt  ^uadratura,  firft  printed  atPatavi,  or  Padua,  in  the  year  1667, 
having  approximated  to  the  hyperbolic  afymptotic  fpaces,  by  means  of 
a feries  of  inferibed  and  circumferibed  polygons,  from  thence  fhows 
how  to  compute  the  logarithms,  which  are  analogous  to  thofe  areas: 
and  thus  the  quadrature  of  the  hyjrerbolic  fpaces  became  the  fame 
thing  as  the  computation  of  the  logarithms.  He  here  alfo  lays  down 
various  methods  to  abridge  the  computation,  with  the  afliftance  of 
fomc  properties  of  numbers  themfelves,  by  which  we  are  enabled  to 
compofe  the  logarithms  of  all  prime  numbers  under  1000,  each  by  one 
multiplication,  two  divifions,  and  the  extra£fion  of  the  fquare  root. 
And  the  fame  fubje£l  is  farther  purfued  in  his  Exercitationos  Geome- 
tricec,  to  be  dcfciibcd  hereafter. 

Tliere  are  alfo  innumerable  other  geometrical  figures  having  pro- 
perties analogous  to  logarithms:  fuch  as  the  equiangular  fpiral,  the 
figures  of  the  tangents  and  fecants,  &Ci  which  it  is  not  to  our  pur- 
pofe  to  diflinguilh  more  particularly. 

Of  t Mercator's  Logarithmotechnia, 

In  1668,  Nicholas  Mercator  publiflied  his  Logarithmotechnia.,  five 
methodus  confruendi  Logarithnios  nova  accurata,  fjf facilis ; in  which 
he  delivers  a new  and  ingenious  method  for  computing  the  logarithms 
on  principles  purely  arithmetical;  which  being  curious  and  very  ac- 
curately performed,  I fliall  here  give  a rather  full  and  particular  ac- 
count of  that  little  tra£f,  as  well  as  of  the  fmall  fpecimen  of  the  qua- 
drature of  curves  by  infinite  feries,  fubioined  to  it;  and  more  efpe- 
pecially  as  this  work  gave  occafion  to  tne  public  communication  of 
ibme  of  Sir  Ifaac  Newton’s  earlieft  pieces,  to  evince  that  he  had  not 
borrowed  them  from  this  publication.  So  it  appears  that  thefc  two 
ingenious  men  had,  independent  of  each  other,  in  fome  inftances 
fallen  upon  the  fame  things. 

• Mercator  begins  this  work  with  remarking  that  the  word  Loga- 
rithm is  compofed  of  the  words  ratio  and  numier,  being  as  much  as  to 
fay  the  number  of  ratios ; which  he  obferves  is  quite  agreeable  to  the 
nature  of  them,  for  that  a logarithm  is  nothing  elfe  but  the  number 
of  rntiuncuht  contained  in  the  ratio  which  any  number  bears  to  unity. 
He  then  makes  a learned  and  critical  dilTcrtation  on  the  nature  of 

• James  Gregory  was  born  at  Aberdeen  in  Scotland  1638,  where  he  was  edu- 
cated. He  was  profedbr  of  mathematics  in  the  college  of  St.  Andrews,  and 
afterwards  in  that  of  Edinburgh.  lie  died  of  g fever  in  December  ItitS,  being 
only  ,36  years  of  age. 

t Nicholas  Mercator,  a learned  mathematician,  and  an  ingenious  member  of 
the  Royal  Society,  was  a native  of  Holftein  in  Germany,  but  fpent  mofl  of  his 
.time  in  England,  where  he  died  in  the  year  1690,  at  about  .50  years  of  age.  He 
yvas  the  author  of  many  other  works  in  Geometry,  Geography,  Altronomy, 
^Piroloey,  6cc. 
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ratios,  their  magnitude  and  raeafure,  conreying  a clearer  idea  of  the 
riaturc  of  logarithms  than  had  been  given  by  either  Napier  or 
Briegs,  or  any  other  writer  except  Kepler,  in  ni-s  work  before  dc- 
fcribed  j although  thofe  other  writers  feem  indeed  to  have  had  in  their 
own  minds  the  fame  ideas  on  the  fubjcct  as  Kepler  and  Mercator, 
but  without  having  exprcfled  them  fo  clearly.  Our  author  indeed 
pretty  clofely  follows  Kepler  in  his  modes  of  thinking  and  exprcllion, 
and  after  him,  in  plain  and  exprefs  terms,  calls  logarithms  tne  mea.^ 
fures  of  ratios  j and,  in  order  to  the  right  underftanding  that  defini* 
tion  of  them,  he  explains  what  he  means  by  the  magnitude  of  a ratio* 
This  he  does  pretty  fully,  but  not  too  fully,  confidoring  the  nicety  and 
fubtlety  of  the  fubjeft  of  ratios  -,  and  their  magnitude,  with  their  addi- 
tion to,  and  fubtraction  from, each  other,  which  have  been  mifconceived 
by  very  learned  mathematicians,  who  have  thence  been  led  into  con- 
confiderable  miftakes.  Witnefs  the  overfight  of  Gregory  St.  Vincent, 
which  Huygens  animadverted  on  in  the  C^dowfiriitQregcrii  h 

Sanfio  Finerntio,  and  which  arofe  from  not  underftanding,  or  not  ad- 
verting to,  the  nature  of  ratios,  and  their  proportions  one  to  another. 
And  many  other  (imilar  miftakes  might  here  be  adduced  of  otheremi- 
nent  writers.  From  all  which  we  muft  commend  the  propriety  of  our 
author’s  attention,  in  fo  judicioufty  diferiminating  between  the  mag- 


nitude of  a ratio,  as  of  a to  b,  and  the  fra£fion 


T’ 


or  quotient  ariling 


from  the  divifion  of  one  term  of  die  ratio  by  the  other;  which  latter 
method  of  cotifideration  is  always  attended  with  danger  of  errors  and 
confufion  on  the  fubject ; though  in  the  5th  definition  of  the  6th 
book  of  Euclid  this  quotient  is  accounted  the  quantity  of  the  ratio; 
but  this  definition  is  probably  not  genuine,  and  therefore  very  pror 
perly  omitted  by  profeftbr  Simfon  in  his  edition  of  the  ElemcntH. 
And  im  thofe  ideas  on  the  fubje£t  of  logarithms,  Kepler  and  Merca- 
tor have  been  followed  by  Haftey,  Cotes,  and  moft  of  the  other  emi- 
nent writers  fince  that  time. 

Purely  from  the  abovp  idea  of  logarithms,  namely,  as  being  the 
meafures  of  ratios,  and  as  exprefling  the  number  of  ratiuncuU  con- 
tained in  any  ratio,  or  into  which  it  may  be  divided,  the  number  of 
the  like  equal  ratwnrxAr  contained  in  fome  one  ratio,  as  of  10  to  1, 
being  fuppofed  given,  our  author  Ihow.s  how  the  logarithm  or  meafure 
of  any  other  ratio  may  be  found.  But  this  however  only  by-the-by, 
as  not  being  the  principal  method  he  intends  to  teach,  ,as  his  laft  and 
beft,  and  which  we  arrive  not  at  till  near  the  end  of  the  book,  as  we 
fhall  fee  below.  Having  (hown  then,  that  thefe  logarithms,  or 
numbers  of  fmall  ratios,  or  meaftires  of  ratios,  may  be  all  properly  re- 
prefented  by  numbers,  and  that  qf  1,  or  the  ratio  of  equality,  the 
logarithm  or  mcafure  being  always  O,  the  logarithm  of  10,  or  the 
meafure  of  the  ratio  10  to  I,  is  moft  conveniently  reprefented  by  1 
■with  any  number  of  ciphers;  he  then  proceeds  to  (now  hoijv  the 
meafures  of  all  other  ratios  may  be  found  from  this  laft  fuppofition. 
And  be  explains  the  principles  by  the  twq  following  examples. 
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Firft,  to  find  the  logarithm  of  100-5*,  or  to  find  how  many  rati- 
uncuhe  are  contained  in  the  ratio  of  100-5  to  1,  thenumbCTof  rafi- 
unculte  in  the  decuple  ratio,  or  ratio  of  1 0 to  I , being  1 ,0000000. 

The  given  ratio  KX)-5  to  I,  he  firll  divides  into  its  parts,  namely, 
JOO  5 to  100,  100  to  10,  and  10  to  t ; the  laft  two  of  which  being  _ 
decuples,  it  follows  that  the  characleriftic  will  be  2,  and  it  only  ic- 
mains  to  find  how  many  parts  of  the  next  decuple  belong  to  the  firih 
ratio  of  100-5  to  100.  Now  if  each  term  of  this  ratio  be  multiplied  ' 
by  itfelf,  the  produfts  will  be  in  the  duplicate  ratio  of  the  firll  terms, 
or  this  laft  ratio  will  contain  a double  number  of  parts  ; and  if  tlicfe 
1^  multiplied  by  the  firft  terms  again,  the  ratio  of  the  laft  produds 
will  contain  three  times  the  number  of  parts;  and  fo  on,  the  number 
of  times  of  the  firft  parts  contained  in  the  ratio  of  any  like  powers  of 
the  firft  terms,  being  always  denoted  by  the  exponent  of  the  power. 
If,  therefore,  the  firft  terms,  100-5  and  100,  be  continually  multiplied 
till  the  fame  powers  of  them  have  to  each  other  a ratio  whofe  mca- 
fure  is  known, fuppofe  the  decuple  ratio  1 0 to  I , whofe  meal'ure  is 
'1,0000000-,  then  the  exponent  of  that  power  Ihows  what  multiple 
this  meafure  1,0000000,  of  the  decuple  ratio,  is  of  the  required 
meafure  of  the  firft  ratio  100-5  to  100;  and  confcqucntly  dividing 
J ,0000000  by  that  exponent,  the  quotient  is  the  meafure  of  the  ratio 
100-i  to  100  fought.  The  operation  for  finding  this,  he  fets  down 
as  here  follows ; where  the  feveral  multiplications  are  all  performed 
in  the  contrafled  way,  by  inverting  the  figures  of  the  multiplier,  and 
retaining  only  tlie  firft  number  of  decimals  in  each  produ^. 

* Mercator  dlftiaguilbet  his  decimals  from  integers  thus  1Q0[5,  or  100 


power 

I 


N 
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100-5000  - 
5001  - 
lOOouOO 
5025 

1010025  - 
5J00I01  - 
’"^1010025 
10100 
20 
5 

1020150  - 
0510201  - 
1020150 
20403 
102 

J M 

10407UO  - 
6070101  - 
10830oS  - 
y 603801  - 
1173035  - 
5303711  - 
137601 1 - 
1106731  - 
1893406  - 
6043»8 I - 
358 4U8c)  - 
5894H53  - 
1285-21  16  - 


power 
- 1 
- 1 


Since 

the 


8 

8 

16j 

16j 

32' 

32 

64 


This  p6wer  being 
greater  than  the  decuple 
of  the  like  power  of  1 00, 
which  muft  always  be  1 
with  ciphers,  rtfume 
therefore  the  256th[ 
power,  and  multiply  it, 
not  by  itfelf,  but  by  the 
next  before,  viz,  by 
the  128th,  thus 


This  being  again  too 
much,  inftead  of  the 
16th,  draw  it  into  the 
|8th  or  next  preceding, 
itlius 

9340130  - 
6070101  - 


3S849S5 

6013981 


6737831 
1106731 
'9340130 
53037 1 1 


10956299 


256 

128 

384] 

61 

448 

32j 

430 


This  power  again  ex-[ 
ceeding  thefame  power 
of  100  more  than  10] 


9720329 

0520201 


9916198 

5200101 


448 
S 

456 
4 

460 
2 

462 

power  again 


KXM5603 
Which 
[exceeds  the  limit;  there- 
fore draw  the  460th 
into  the  I (I,  thus 
9916193  - - 460 

5001  - - 1 

461 
the 


9965774  - - 

Since  therefore 
■162d  power  of  100-5  is 


times,  I therefore  draw, 

the  fame  4»8th,not  in-P'’""'; 

decuple  of  the  fame 


6 4 [to  the  ,32d,  but  the  next 
12,8  preceding,  thus 
128 

' 9310130 
8603801 


256 
256 

512!iOU5994 


- - .418 


'1 
460 
-461 
(46 


5 


■1 


power 

h 


.power  of  100 ; 1 find 
tthat  the  ratio  of  100-5 
to  100  is  contained  in 
the  decuple  more  than 

- - 1 6 4.G  I times,  but  lefs  tlun 

- - 404|462  times.  Again, 

99161931  and  the  diflFerence.'i 
996577+ V 49581  ? nearly 
( 1 001 5603)  49829  3 equal; 


therefore  the  proportional  part  which  the  exaft  power,  or  lOOOOO'JO, 
exceeds  the  next  lefs  9965774,  will  be  eafily  and  accurately  found  by 
Ute  Golden  Rule,  thus  : 

The  juft  power  - - . lOOOOOOO 
and  the  next  lefs  - - . 9965774 


the  dilTerence  - - 34226 ; then 

As  49S29  the  dif.  between  the  next  lefs  and  greater, 

: To  34226  the  dif.  between  the  next  lefs  and  juft, 

: : So  is  lOOoO  : to  6368,  the  decimal  pans;  and  therefore  the  ra- 
tio of  100-5  to  100,  is  461-6868  times  contained  in  the  decuple  or 
ratio  of  10  to  1.  Dividing  now  1,0000000,  the  meafure  of  the  de- 
cuple ratio,  by  461-6868,  the  quotient  00216597  is  the  meafure  of 
the  ratio  of  100-5  to  100  ; which  being  added  to  2 the  meafure  of 

100 
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loo  to  1,  the  futn  2,00216597  is  the  meafure  of  the  ratio  of  TOO'5  to 
I,  that  is,  the  log.  of  100-5  is  2,(X)2I6597. 

In  the  fame  manner  he  next  inveftigates  the  log.  of  99-5,  and  finds 
it  to  be  1,99782307. 

A few  obferyations  arc  then  added,  calculated  to  generalize  the 
confidcration  of  ratios,  their  magnitude  and  their  affeflions.  It  is  here 
remarked,  that  he  confidcrs  the  magnitude  of  the  ratio  between  two 
quantities  as  the  fame,  whether  the  antecedent  be  tlie  greater  or  the 
lefs  of  the  two  terms : fo,  the  magnitude  of  the  ratio  of  8 to  5,  is  the 
fame  as  of  5 to  8 ; that  is,  by  the  magnitude  of  the  ratio  of  either 
to  the  other,  is  meant  the  number  of  between  them,  which 

will  evidently  be  the  fame,  whether  the  greater  or  lefs  term  be  the 
antecedent.  And,  he  farther  remarks  that,  of  different  ratios,  when 
we  divide  the  greater  term  of  each  ratio  by  the  lefs,  that  ratio  is  of 
the  greater  mafs  or  magnitude,  which  produces  the  greater  quotient. 
It  via  verfa,;  although  thofe  quotients  are  not  proportional  to  the 
mafles  or  magnitudes  of  the  ratios.  But  when  he  confiders  the  ratio 
of  a greater  term  to  a lefs,  or  of  a lefs  to  a greater,  that  is  to  fay,  the 
ratio  of  greater  or  lefs  inequality,  as  abftrafted  from  the  magnitude  of 
the  ratio,  he  difiinguifhes  it  by  the  word  afftilion,  as  much  as  to  fay, 
greater  or  lefs  afiefUon,  fomething  in  the  manner  of  pofitive  and  ne- 
gative quantities,  orfuch  as  are  affefted  with  the  figns  + and  — 

The  remainder  of  this  work  he  delivers  in  feveral  propolitions,  as 
follows. 


Prop.  1.  In  fubtrafling  from  each  other,  two  quantities  of  the  fame 
afFeflion,  to  wit,  both  pofitive,  or  both  negative  ; if  the  remainder 
be  of  the  fame  affc6f  ion  with  the  two  given,  then  is  the  quantity  fub- 
trafted  the  lefs  of  the  two,  or  expre'llcd  by  the  lefs  number  ; but  if 
the  contrary,  it  is  the  greater. 

^ ...  a 0+4  0+24  „ „ 

Pr»p.  2.  In  any  continued  ratios,  as  &c,  (by 

which  Ls  meant  the  ratios  of  a to  o+4,  a -hi  to  o + 2i,  o+24to 


0+34,  Sec,)  of  equidifferent  terms,  the  antecedent  of  each  ratio  being 
equal  to  the  confequent  of  the  next  preceding  one,  and  proceeding 
from  lefs  terms  to  greater  j the  meafure  of  each  ratio  will  be  expreifed 
by  a greater  quantity  than  that  of  the  next  following;  and  the  fame 
through  all  their  orders  of  differences,  namely,  the  ift,  2d,  Sd,  &c, 
differences;  but  the  contrary,  when  the  terms  of  the  ratios  decreafa 


from  greater  to  lefs. 

Prep.  3.  In  any  continued  ratios  of  equidifferent  terms,  if  the  1ft  o* 
lead  be  o,  the  difference  between  the  1 ft  and  2d  4,  and  c,  e,  &c. 


the  rcfpeAive  tirft  term  of  their  2d,  3d,  4th,  &c,  differences  ; then 
ihall|thc  feveral  quantities  themfelves  be  as  in  the  annexed  fcheme ; 

N 2 ' where 
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Ift  term 
2cl  term 
r5d  term 
4 th  term 
6th  term 
See. 


a 

a -f-  i 

, a + 2A  + c 

a -f-  3^  “h  -f*  d 
a *4*  4^  6f  4d  "I*/ 
Sec. 


where  each  term  is  compofed 
of  the  firft  term,  together  with 
as  many  of  the  differences  as 
it  is  diftant  from  the  firft  term, 
and  to  thofe  differences  join- 
ing, for  coefficients,  the  num- 
bers in  the  Hoping  or  oblique 
lines  contained  in  the  annexed 
table  of  figurate  numbers,  in 
the  fame  manner,  he  obferves, 
as  the  fame  figurate  numbers 
complete  the  powers  raifed 
from  a binomial  root,  as  had 
long  before  been  taught  by 
others.  He  alfo  remarks,  that 
this  rule  not  only  gives  any 
one  term,  but  alfo  the  fum  of 
any  number  of  fucceffivetcrms 
from  the  beginning,  making 
the  2d  coefficient  the  firft,  the 
d the  2d,  and  fo  on ; thua, 
the  fum  of  the  firft  5 terms  is 
5o  + lOi  + lOf  + 5d  + f. 

In  the  4th  /insp.  itisfhown, 
that  if  the  termsdecrcafe,  pro- 
ceeding from  the  greater  to 
the  lefs,  the  fame  theorems 
hold  good,  by  only  changing 
the  fign  of  every  other  term, 
as  in  the  margin. 

• Prop.  6 and  7 treat  of  the  approximate  multiplication  and  divifioB 
cf  ratios,  or,  w'hich  is  the  fame  thing,  the  finding  nearly  any  powers 
or  any  roots  of  a given  fraflion,  in  an  eafy  manner.  The  theorem 
for  raifing  any  power,  when  reduced  to  a fimpler  form,  is  this. 


I ft  term 

a 

2d  term 

a • — b 

Md  term 

a — 2b  + <r 

4 th  term 

(1  — 3^  “f"  3^ 

— d 

5th  term 

a — 4^  + Cf 

-id 

Sec. 

tlie  m power  of— , or,  (— 
b b 


IS  — nearly,  where  / is  = a + bo 

3~±.md 


) , is  = 


and  d—  a en  b,  the  fum  and  difference  of  the  two  numbers,  and 

the  upper  or  under  figns  taking  place  according  as-y  is  a proper  or  an 

improper  fra^lion,  that  is,  according  as  a is  lefs  or  greater  than  b. 

a "a  . 

And  the  theorem  for  extracting  the  mth  root  of  or 


* ) nearly;  which  latter  rule  is  alfo  the  fame  as  the  for- 

( i ms±d  ‘ 

mcr,  as  will  be  evident  by  fubftituting  — inftcad  of  m in  the  firft 
• theorem. 
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tlieorem.  So  that  univcrfally  is  = nearly.  Thcfe  theo^ 

rems-however  arc  nearly  true,  only  in  fome  certain  cafes,  namely 


when  — and  — do  not  differ  greatly  from  unity.  And  in  the  7th 
b ft 

frtp.  the  author  fhows  how  to  find  nearly  the  error  of  the  theo- 
rems. 

In  the  8th  prop,  it  is  fliown,  that  the  meafures  of  ratios  of  equidif- 
ferent  terms,  are  nearly  reciprocally  as  the  arithmetical  means  be- 
tween the  terms  of  each  ratio.  So  of  the  ratios 
the  mean  between  the  terms  of  the  firft  ratio  is  1 7,  of  the  2d  34,  of 

the  3d  5 1 , and  the  meafure  of  the  ratios  are  nearly  as  — . 

. ' 17  34  51 

From  this  property  he  proceeds,  in  the  9th  prop,  to  find  the  mea-- 

fure  of  any  ratio  lefs  than , which  has  an  equal  difierence  ( 13 

of  terms.  In  tlte  two  examples,  mentioned  near  the  beginning,  our 

> .99-5 

■ author  found  the  logarithm,  or  meafure  of  the  ratio,  of- , to  be 


S 1769rV,  and  that  of 


100 

100-5 


100  ' 

to  be  21659^;  therefore  the  fum  43429 


. , , .,  , 99-5  99-5  100  , , .,  , 99-5 

isthe  logarithm  of , or ; or  the  logarithm  of 

® 100-5’  luO  100-5  * 100-5 

is  nearer  43  430,  as  found  by  other  more  accurate  computations. — 

100 

Now  to  find  the  logarithm  of  — having  the  fame  difference  of  terms 

( 1 ) with  the  former ; it  will  be,  by  prop.  8,  as  100-.5  (the  mean 
between  101  and  lOO)  : 100  (the  mean  between  99-5  and  100.5) 

100 

: : 43430  : 43213  the  logarithm  of  or  the  difference  between 

the  logarithms  of  100  and  101.  But  the  log.  of  100  is  2;  therefore 

the  logarithm  of  101  is  2,0043213. Again,  to  find  the  loga- 

101 

rithm  of  102,  we  muff  firft  find  the  logarithm  of  the  mean  be- 


tween its  terms  being  101-5,  therefore  as  101-5  : 100  : : 43430  : 

42733  the  logarithm  of  — *»  or  the  difference  of  the  logarithms  of 

101  and  102.  But  the  logarithm  of  101  was  found  above  to  be  - 
2,0043213  i therefore  the  logarithm  of  102  is  2,00^6001. — So  that, 
dividing  continually  868596  (the  double  of  434298  the  logarithm  of 
99-5  199 

40^5  number  of  the  fenes  201,  2P3,  205,  207,  &c, 

then  add  2 to  the  I ft  quotient,  to  the  fum  add  the  2d  quotient,  and 
fo  on,  adding  always  the  next  quotient  to  the  laft  fum,  the  feveral 
fums  will  be  the  refpe£Uve  logarithms  of  the  numbers  in  this  feries  ' 
101,  102,  103,  104,  &c. 

The 
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The  next,  ar  prop.  10,  {hows  that,  of  two  pair  of  continued  ratio* 
whofe  terms  have  equal  differences,  the  difference  of  the  meafurcs  of 
the  firft  two  ratios,  is  to  the  difference  of  the  meafures  of  tlic  other 
two,  as  the  fquare  of  the  common  term  in  the  two  latter,  is  to  that 
in  the  former,  nearljr.  Thus,  in  the  four  ratios 

a a.\-b  a+34  a + 4i  aa-\-2ab  , 

— !■  r»  — TTi  1 as  the  meafure  of  rr-  (the  diuerence 

a + b a + vb  a + 4b  a + (<r4^) 

of  the  firft  two,  or  the  quotient  of  the  two  fractions)  : is  to  the 
. .fa  + 6ab+lSbb  ...  ■ , , 

meafure  of  — ('»+4»)‘  ; is  to  nearly. 

In  prop.  1 1 , the  author  {hows,  that  fimilar  properties  take  place 
among  two  fets  of  ratios  confiding  each  of  3 or  4 &c,  continued 
numbers. 

Prop.  12  {hows  that,  of  the  powers  of  numbers  in  arithmetical 
progrefiion,  the  orders  of  differences  which  become  equal,  arc  the  2d 
differences  in  the  fquarcs,  the  3d  differences  in  the  cubes,  the  4th 
differences  in  the  -ith  powers,  &c.  And  from  hence  it  is  fhown, 
how  to  conftru£l  all  thofe  powers  by  the  continual  addition  of  their 
differences ; as  had  been  long  before  more  fully  explained  by  Uriggs. 

In  the  next,  or  1 3th  prop,  our  author  explains  his  compendious 
method  of  raifing  the  tables  of  logarithms,  fhowing  how  to  conftruct 
the  logarithms  by  addition  only,  from  the  properties  contained  in  the 
8th,  9th,  and  1 2lh  propofitions.  For  this  purpofe,  he  makes  ufe  of 


the  quantity  j 
a 

T 


nes 


bb 


->  which  by  divifion  he  refolvcs  into  this  infinite  fc- 
-re’  ac^ 

^ &c  (in  infin.).  Puttingthen«  = 100, the 


arithmetical  meanbetween  the  terms  of  the  ratio 


99- 5 

100- 5 


= 100000, 


and  r fucccffively  equal  to  0-5,  1-5,  2-5,  &c,  that  fo  4— r may  be  re- 
fpeclively  equal  to  91)999-5,  9V998-5,  9999T-5,  &c,  the  correfponding 

99909  9U998  9^997 

means  between  the  terms  of  the  ratios  &c. 


it  is  evident  that  j ■•••'will  be  the  quotient  of  the  2d  terra  divided  by 

the  ift,  in  the  proportions  mentioned  in  the  8th  and  9th  propofitions; 
and  when  all  of  thefe  quotients  are  found,  it  remains  then  only  to 
multiply  them  by  the  conftant  3d  term  43429,  or  rather  43429-8,  of 
the  proportion,  to  produce  the  logarithms  of  the  ratios 
99  '09  99S9S  9U997  I OOOO 

iutXXJo’  9999y'  99993’ lOUOl  ’ adding  thefe  conti- 
nually to  4,  the  log.irithm  of  10000,  tlicleaft  number,  or  fubtra£llng 
them  from  5,  the  logarithm  of  the  higheft  term  100000,  there  will 
rtfult  the  logarithms  of  all  the  abfolute  numbers  from  10000  to 
looouo.  Now  when  f = 0-5,  theq 

a 

T ® 
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JL=  -001, " = -ooooooooi,  — = oooooooouooooas.ll’  =c  -OOOOOOOOOOOOOOOOOOHJ, 

* U i' 

*c. } therefore  ^ = ^ + ^ *<:,»  = -OOlOOOOOSOOWliOOOl  JJ, 

JU  like  imnnen  ifcssl'5,  thtu  wiU  W s '001000015000925003375: 
5— < 

UHlifc'=S5.  then— l.wUlbes  00100002JOeO«3M156Ui 


fee.  But  inftead  of  conlhufling  all  the  values  of  j— ^ in  the  nfoal 


way  of  raifing  the  powers,  he  direSs  how  they  may  be  found  by  ad- 
dition only,  as  in  laft  propolition.  Having  thus 


found  all  the  values  of  7 — . the  author  then  Ihows, 
o — c 

that  they  may  be  drawn  into  the  conftaqt  logarithm 
43429  by  addition  only,  by  the  help  of  the  annexed 
table  of  the  fird  9 produ^Is  of  it. 

The  author  then  diftinguiOies  which  of  the  loga- 
rithms it  may  be  proper  to  find  in  this  way,  and  whicit 
from  their  component  parts.  Of  thefe,  the  logaritlims 
of  all  even  numbers  need  not  be  thus  computed,  being 
compofed  from  the  number  2;  which  cuts  off  one-half 
of  the  numbers : neither  are  thofe  numbers  to  be  computed  which 
end  in  {,  becaufe  5 is  one  of  their  fadf  ors ; thefe  lad  are  of  the 
numbers;  and  the  two  together  i -f-  Vj  make  } of  the  whole ; and 
of  the  other  the  j.  of  them,  or  tt>  “f  •he  whole,  arc  compofed  of 
Si  and  hence  ^ -(■  or  ff  of  the  numbers,  are  made  up  of  fuch  m 
are  compofed  of  3,  and  5.  As  to  the  otiier  numbers  which  may 
be  compofed  of  7,  of  1 1,  &c;  he  recommends  to  find  ibeir  logarithms 
in  the  general  way,  the  fame  as  if  they  were  iiicompofites,  as  it  is  net 
worth  while  to  ieparate  them  in  fo  cafy  a mode  of  calculation.  So 
riiat,  of  the  90  chiliads  of  numbers,  from  10000  to  lOOOOO,  only  24 
chiliads  are  to  be  computed.  Neither  indeed  are  all  of  thefe  to  be 


1 

434214 

2 

B()858 

3 

130287 

4 

173716 

5 

217145 

fi 

280.574 

7 

S04O0,} 

8 

347432 

9 

3S0881 

calculated  from  the  foregoing  feries  for  ^ but  only  a few  of  them 


in  that  way,  and  the  red  by  the  proportion  in  the  Sth  propofition. 
Thus>  having  computed  the  logarithms  of  10003  and  10013,  omit- 
ting 10023,  as  being  divifible  by  3,  eltimate  the  logarithms  of  10033 
and  10043,  which  arc  the  30th  numbers  from  10003  and  10013; 
and  again  omitting  10053.  a multiple  of  3,  find  the  logarithms  of 
10063  and  10073.  Then  by  prop.  8,  fay, 

As  10048,  the  arithmetical  mean  between  H)u3S  anj  1C063, 
to  ISOIS,  the  arithmetical  mean  between  10003  aud  1U033,  . 

fo  13006,  the  difference  between  thelogarithms  of  10003  aiid  10033, 
to  19961,  the  difference  between  the  logariilnns  of  10033  and  10063. 

( 10048  1 

That  is,  1ft  - - As<  10078  ^ ; lOOlS  : : noOC  ; 

C 10108) 

Again, 


12967 

&c. 
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(■10058')  (12953 

Again,  As-J  J0088  [•  ; 10028  : : 12993  : < &c. 

(.10118)  t 

rlOOGS,  (12910 

And  3dly,  As  J 10093  V : 10033  ; : 12919  : ■(  &c. 
t &c.  > i 

And  with  this  our  author  concludes  his  compendium  for  con- 
ftru6Ung  the  tables  of  logarithms. 

He  afterwards  (hows  fome  applications  and  relations  of  the  doc- 
trine of  logarithms  to  geometrical  figures : in  order  to  which,  in 
prop.  14,  he  proves  algebraically  that,  in  the  right- 
angled  hyperbola,  if  from  the  vertex,  and  from  any 
other  point,  there  be  drawn  B I,  FH  perpendicular 
to  the  afymptote  AH,  or  parallel  to  the  other  afymp- 
totc;  then  will  AH  : AI  : : BI  : FH.  And, 

• In  prop.  15,  if  AI  = BI=  1,  and  HI  rro;  then  will 
1 

FH  — — =1— + — a’  +4*— a*  &c,  in/n- 

1+a  , ’ 

jimtum,  by  a continued  algebraic  divifion,  the  procefs  of  which  he 
dsferibes,  ftep  by  (lep,  as  a thing  that  was  new  or  uncommon.  But 
that  method  of  divifion  had  been  taught  before,  by  Dr.  Wallis,  in 
his  OpMi  Arithmeticum. 

Prop.  1C  is  this  : Any  given  number  being  fuppofed  to  be  divided 
into  innumerable  fmall  equal  parts,  it  is  required  to  alfign  the  fum 
of  any  powers  of  the  continual  fums  of  thofe  innumerable  parts. 
For  which  purpofe  he  lays  down  this  rule ; if  the  next  higher  power 
of  the  given  number,  above  that  power  whofe  fum  is  fought,  be 
divided  by  its  exponent,  the  quotient  will  be  the  fum  of  the  powers 
fought.  That  is,  if  Nbe  the  given  number,  and  a one  of  its  innu- 
merable equal  parts,  tlicn  will 

N-'+l 


a"  +(24)*  + (3a)*  -f  (4a)*  &c. . . . N‘  be  ~ 


; which  theorem 


n—l 

he  demondrates  by  a method  of  induflion.  And  this,  it  is  evident, 
1$  the  finding  the  fum  of  any  powers  of  an  infinite  number  of  arith- 
metlcals,  of  which  the  greateft  term  is  a given  quantity,  and  the  lead 
indefinitely  fmall.  It  is  alfo  remarkable,  that  the  above  expreffion  is 
fimilar  to  the  rule  for  finding  the  fluent  to  the  given  fluxion  of  a 
power,  as  afterwards  taught  by  Sir  I.  Newton. 

Mercator  then  applies  this  rule,  in  prip.  17,  to  the  quadrature  of 
the  hyperbola.  Thus,  putting  AI  = 1 , conceive  the  afymptote  to  be 
divided  from  I into  innumerable  equal  parts,  namely  Ip^pq  =:  qr 
=a;  then,  by  the  14th  and  15th, 

5t  = 1 I 2a  t 4a*  I 8a’  &c}  the  ^rez  BIru  is  = the  fum 
?u  = 1 - 34  + - 27a>  &ci  P®  + 'I'  +"'*  = 

3 — 6a  + 14a* — 36a*  &c,  that  is,  equal  to  the  number  of  terras 
contained  in  the  line  Ir,  minus  the  fum  of  thofe  terms,  plus  the 

funa 
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fum  of  the  fquares  of  the  fame,  minu*  the  fum  of  their  cubes,  plus 
tlie  fum  of  the  4th  powers,  &c.  Putting  now  I A=l,  as  before,  and 
lp=0*l  the  number  of  terms,  to  find  the  area  BIps  ; by  prop.  1 6 the 


fum  of  the  terms  will  be  r=-004,  the  fum  of  their  fuuares  =s 
2 ^ 

*00033‘13«3,  the  fum  of  their  cubes  *000025,  the  fum  of  the  4th 
powers  *000002,  the  fum  of  the  5th  powers  *000000166,  the  fum 
of  the  6th  powers  *000000014,  &c.  Therefore  the  area  BIps  4s  = 


•I  — *005  + *000335333  — *000025  + *000002  — *000000166  + 
•000000014  &c  = *100335341  — *005025166  = *095310181  &C. 

Again,  putting  Iq  = *21  the  number  of  terms,  he  finds  in  like 
manner  the  area  BIqt  = *21  —*02205  + *003031  —*000486202  + 
•000081682  — *000014294  + *000002512  — *000000412  + 
*000000088  &c  = *213111345  - *022550984  = *190620361  &c. 

He  then  adds,  hence  it  appears  that,  as  the  ratio  of  A1  to  Ap,  or 
1 to  1*1,  is  half  or  fubduplicate  of  the  ratio  of  A1  to  Aq,  or  I to 
1*21,  fo  the  area  BIps  is  here  found  to  be  half  of  the  area  BIqt. 
Thefe  areas  he  computes  to  44  places  of  figures,  and  finds  them  ilill 
in  the  ratio  of  2 to  1 . 

The  foregoing  doftrinc  amounts  to  this,  that  if  the  re£^angle  BI 
X Ir,  which  in  this  cafe  is  exprelfed  by  Ir  only,  be  put  =:  Jf,  AI 
being  = 1 as  before  *,  then  the  area  BIru,  or  the  hyperbolic  logarithm 
of  1 + //,  or  of  the  ratio  of  1 to  1 + af,  will  be  equal  to  the  infinite 
feries  A—  \A*  + — \A*  +faf*  &C}  and  which  therefore  may 

be  confidered  as  Mercator’s  quadrature  of  the  hyperbola,  or  his  gene- 
ral exprelTion  of  an  hyperbolic  logarithm  in  an  infinite  feries.  And 
this  method  was  further  improved  by  Dr.  Wallis  in  the  Philof.  Tranf. 
for  the  year  1668. 

In  prop.  1 8 Mercator  compares  the  hyperbolic  areohe  with  the  ro« 
tmncuhc  ofcquidilFercnt  numbers,  and  obferves  that, 
the  areola  BIps  is  the  meafure  of  the  ratiuncula  of  AI  to  Ap, 
the  areola  fpqc  is  the  meafure  of  the  ratiuncula  of  Ap  to  Aq, 
the  areola  tqru  is  the  meafure  of  the  ratiuncula  of  Aq  to  At,  Sec. 

Finally,  in  the  X^ihprep.  he  Ihows  how  the  fuffls  of  logarithms 
may  be  taken,  after  the  manner  of  the  fums  of  the  ar*tld.  And  from 
hence  infetsas  a coiollary,  how  the  continual  produ£i  of  any  given 
numbers  in  arithmetical  progrefiion  may  be  obtained;  for  the  fum  o£ 
the  logarithms  is  the  logarithm  of  the  continual  product.  He  then 
remarks,  that  from  the  premifes  it  appears,  in  what  manner  Mer- 
iennus’s  problem  may  be  rdblved,  if  not  geometrically,  at  lead  ia 
figures  to  any  number  of  places.  And  thus  clofea  this  ingenious  tract. 

In  the  Philof.  Tranf.  for  1 668  arc  alfo  given  fome  further  iliudra- 
tions  of  this  work,  by  the  author  himfelf.  And  in  various  places  alfo 
in  a fimilar  manner  are  logarithms  and  hyperbolic  areas  treated  of  by 
Lord  Brouncker,  Dr.  Wallia,  Sir  I.  Newton,  and  many  other  learn- 
ed perfons. 


•*  ■■  . 

Cf  Gnyjtj’r  Exercitathms  Gcamtiriem. 

In  the  fame  year  16«8  came  out  Mr.  James  Gregory’s  Exetclla^ 
times  Geemetrita,  in  which  are  contained  the  following’ pieces: 

O i,  Appen- 
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1 , Appcndicula  ad  vcram  circuli  ct  hyperbolx  quadraturam  ? 

2,  N-  Mcrcatoris  quadratura  hyperbolx  geometrice  demonilrata : 

3,  Analogia  inter  lineam  mcridianam  planifphxrii  nautici  et  tan* 
gentcs  artificiales  geometricc  demondrata;  feu  quod  fecantium  natu* 
ralium  additio  cfliciat  tangentes  artificiales: 

4,  Item,  quot  tangemium  naturalium  additio  efficiat  fecantes  arti- 

ficiales:  , 

5,  Quadratura  conchoidis : 

6,  Quadratura  cifToidit : & 

Methodus  facilis  et  accurata  componendi  fecantes  et  tangentes 
artificiales. 

The  firft  of  thefc  pieces,  or  the  Apptnifcula^  contains  fome  farther 
extenfion  and  illudration  of  his  Vtra  circuli  et  hyperbeU  quadratura, 
occafioned  by  the  animadverfions  made  on  that  work  by  the  celebrated 
mathematician  and  philofopher  Huygens. 

In  the  2d  is  demondrated  geometrically,  the  quadrature  of  the  hy- 
perbola ; by  which  he  finds  a Icries  fimilar  to  Mercator’s  for  the  log^ 
rithm,  or  the  hyperbolic  fpace  beyond  the  fird  ordinate  (BI,  fig.  pa. 
96.)  In  like  manner  he  finds  another  feries  for  the  fpace  at  an  equal 
didance  within  that  ordinate.  Thefetwo  feries  having  all  their  terms 
alike,  but  all  the  figns  of  the  one  plus,  and  thofe  of  the  other  alter- 
nately plus  and  minus,  by  adding  the  two  together,  every  other  term 
is  cancelled,  and  the  double  of  the  red  denotes  the  fum  of  both  fpaces, 
Gregqry  tlien  applies  thefe  properties  to  the  logarithms;  the  conclu-' 
fion  from  all  which  may  be  thus  briefly  exprefled  : 

Cnee  A — \A'  + \ A^  — \A*  &c.  = the  log.  of 


I 


and  A + \A^  + \A^  + iA*  &c  = the  log  of 

1 — A 

therefore  2A  + jA'-hjA*-i-  ^A’’  &c  = the  log.  of 

I — 

or  of  the  ratio  of  I — yf  to  I + /^.  Which  may  be  accounted  Gre- 
gory’s method  of  making  logarithms. 

The  remainder  of  this  little  volume  is  chiefly  employed  about  the 
nautical  meridian,  and  the  logarithmic,  tangents  and  fecants.  It 
does  not  appear  by  whom,  nor  by  what  accident,  was  difeovered  the 
analogy  between  a fcale  of  logarithmic  tangents  and  Wright’s  pro- 
tradfion  of  the  nautical  meridian  line,  which  confided  of  the  fums 
of  the  fecants.  It  appears  however  to  have  been  flrd  publiihed, 
and  introduced  into  the  pradlice  of  navigation,  by  Henry  Bond, 
who  mentions  this  property  In  an  edition  of  Norwood’s  Epitome  of 
Navigation,  printed  about  1(>45  ; and  he  again  treats  of  it  more  fully 
in  an  edition  of  Gunter’s  works,  printed  in  1653,  where  he  teaches, 
from  this  property,  how  to  refolve  all  the  cafes  of  Mercator’s  failing 
by  the  logarithmic  tangents,  independent  of  the  table  of  meri- 
dional parts.  This  analogy  had  only  been  found  to  be  nearly  true 
by  trials,  but  not  demondrated  to  be  a mathematical  property. 
Such  demondration  feems  to  have  been  fird  difeovered  by  Nikolas 
Mercator,  defirous  of  making  the  mod  advanugc  of  this 
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and  another  concealed  invention  of  his  in  navigatiori,  by  a paper 


rectangles  BO,  CN,  DM,  &c,  will  be  found  from  the  multiplication 
of  the  fmall  part  AP  of  the  quadrant  by  each  natural  tangent.  But, 
he  proceeds,  there  is  a little  more  difficulty  in  meafuring  the  figures 
ABP,  BCX,  CDV,  &c  ; for  if  the  firft  differences  of  the  tangents 
be  equal,  AB,  BC,  CD,  &c,  will  not  differ  from  right  lines,  and 
then  the  fiKurej  ABP,  BCX,  CDV,  &c,  will  be  right*angled  trian- 
gles, and  therefore  any  one,  as  HQG,  will  be  = { QH  x QG  : but  , 
if  the  fecond  differences  be  equal,  the  faid  figures  will  be  portions  of 
trilineal  quadratricesjfor  example  HQG  will  bea  portion  of  a trilineal 
quadratrix,  whofc  axis  is  parallel  to  ; and  each  of  the  lad  differ- 
ences being  7^  it  will  be  QHG  = i QH  X QG — tVZ  X QfJ:  and 
if  the  third  differences  be  equal,  the  faid  figures  w;ill  be  portions  of 
trilineal  cubices,  and  then  fhall  QJ[IG  be  = 4 QH  X QG  — v' 
QlIxZ  xC^* — 7a^  X QG*):  when  the  4th  dillerenccs  arc 
equal,  the  laid  figures  are  portions  of  trilineal  quadrato-quadra> 
trices,  and  the  4th  differences  are  equal  to  24  times  the  4th  power 
of  QG  divided  by  the  cube  of  the  latus  reCIum ; alfo  when  the 
5ih  dificrcnces  are  equal  the  faid  figures  are  portions  of  trilineal  furfo- 
fids,  and  the  5th differences  are  equal  to  1 20  times  the  furfolid  of  QC4 
divided  by  the  4th  power  of  the  latus  redumi  and  fo  on  in  infinitum. 
What  has  been  here  faid  of  the  compofition  of  artificial  fecaiits 
from  the  natural  tangents,  it  U remarked,  may  in  like  manner 
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be  undcrflocxl  of  the  cooipofition  of  artificial  tangents,  from  the 
natural  fccants,  according  to  what  was  before  demonAiatcd.  It  is 
alfo  obferved  that  the  artiiiciai  tangents  and  fecants  are  com> 
puted,  as  above,  on  the  fuppoGtion  that  0 is  the  logarithm  of  I, 
and  10.  OOOOOOttOOO  the  radius,  and  2?025s.M)92i»y4u+56240nS70 
the  logarithm  of  lu  ; but  that  they  may  be  more  eafily  computed, 
namely,  by  addition  only,  by  putting  -j'o  of  adegrce  = QG— AP=I, 
and  tilt  logarithm  of  10=79151044t>78«>7819  •,  for  by  this  means 
iCill  xQ(r  is  = 4QJI  =QllG,  and  iQH  xOG  — t'iZ  xQG  = 
— V,Z  =QIKi,  alfo 

X QG  - v'(,‘xqH  X Z X QG*-t,V,Z«  x QGM  = 
^Qjl  — v'IvtQII  X Z — Tj'jfZ*)  z:  QriG:  and  finally,  by  one 
divitlun  only  are  found  the  •artificial  tangents  and  fecants  to 
lOIKXKOOdOOCOO'  0,  the  logarithm  of  10,  putting  ftill  1 for  radius, 
which  are  the  differences  of  the  artificial  tangents  and  fecants,  in  the 
table  from  that  artificial  radius  } and  to  make  the  operations  eafier  in 
multiplying  by  the  number  1 S"(04467H  or  logarithm  of  10, 

a table  is  let  down  of  its  prodmfls  by  the  firfl  9 figures.  But  if  AP 
or  QG  be  z:  of  a degree,  the  artificial  tangents  and  fecants  will 

anfwer  to  13|y2v, 4017982910:1  as  the  logarithm  of  10,  the  firft  9 
multiples  pf  which  are  slfo  placed  in  tlie  table.  But  to  reprefent  the 
mimbers  by  the  artificial  radiu«,  rather  than  by  the  logarithm  of  10, 
the  author  dire£ls  to  add  ciphers,  &c. — And  fo  much  for  Gregory’s 
Exernthticnes  Gtcnirtr  ica. 

The  fame  analogy  between  the  logarithmic  tangents  and  the  me- 
ridian line,  as  alfo  other  fiinilar  properties,  wt  re  afterwards  more 
elegantly  demonflrated  by  Dr.  Hailey  in  the  Philof.  Tranf.  for  Feb. 
}696,  and  various  methc^s  given  for  computing  the  fame,  by  exa- 
mining the  nature  of  the  fpirals  into  which  tlie  rhumbs  arc  tianf- 
formed  in  the  flereographical  projeclioii  of  the  fphere  on  the  plana 
of  the  equator  : the  dowrine  of  which  was  rendered  ftill  more  eafy 
and  elegant  by  the  ingenious  Mr.  Cotes,  in  his  Log' men  ia,  firlt 
printed  in  the  Philof.  Tranf.  for  n 1 4,  and  afterwards  in  the  collec- 
tion of  his  works  pubiilhed  in  1732  by  his  cuufin  Dr.  Robert  bniith, 
who  fucceeded  him  in  the  Plumian  profenbrfliip  of  phiiofephy  in  the 
Univerfityof  Cambridge. 

The  learned  Dr.  Ifaac  Barrow  alfo  in  his  Lc^iicnes  Geometric^, 
J.eH.  ~!k\.  Append,  firft  publiftied  in  1 672,  delivers  a fimilar  property, 
namely,  that  the  fum  of  all  the  fecants  of  any  arc  is  analogous  to 
the  logarithm  of  the  ratio  of  r + s to  r — s,  or  radius  plus  fine  to 
radius  minus  fine;  or,  which  is  the  fame  thing,  that  the  meridional 
parts  anfwering  to  any  degree  of  latitude  are  as  the  logarithms  of 
the  ratios  of  the  verfed  fines  of  the  diftaiiccs  from  the  two  poles. 

Mr.  Gregory’s  mcthorl  for  making  logarithms  was  farther  exem* 
plified  in  numbers,  in  a fmall  tra£l  on  thi.s  fubjecl,  printed  in  1 6B8, 
by  one  Euclid  Speidcll,  a fimple  and  illiterate  perfon,  and  fon  of 
' Jdhn  ^pcidell,  before  mentioned  among  die  firft  writers  on  loga- 
rithms. 

Gregory 
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Gregory  alfo  Invented  many  other  infinite  feries,  and  among  them 
thefe  here  following,  viz.  a being  an  arc>  t its  tangent,  and  t the  He* 
cant,  to  the  radius  r then  is 

<1  tS  {1  f> 

^ “ 7r‘  ^r* 

2'J*  17a^  62o* 


^ ~ 3r*  15r*  315r^ 


2fair* 


&c. 


fl*  5a* 
• = '•+1^  + 


eta* 


24r*  730r» 


. JZ7^&c. 

^ 80641-’ 


And  if  T and  <r  denote  the  artificial  or  logarithmic  tangent  and  fecant 
of  the  fame  arc  a,  the  whole  quadrant  being  f , and  e — Qa  — q\ 
then  is 

v’  r'  6lr’  277r» 


6r* 


24/-* 


V = e + -p: — 
6r* 


5040r* 

etc’ 


24r‘ 


+ 5040»-* 


^ Or  "f-  10.J  "f-  aUri  "f 


17a* 


377f’ 
jiaiQr* 
6ia‘  “ 


&c. 


2r  12/-*  45r*  25tOr’  28350r* 


&c. 


Alfo  if / denote  the  artificial  fecant  of  45®,  and  f + I the  artificial  fe» 
cant  of  any  arc  a,  the  artificial  radius  being  0 ; then  is 


l-Jl 

r 


3r 


+ — ■ 


7i* 


14/> 

3r* 


452/* 


&c. 


8r’  ' 3r*  45r» 

The  inveftigation  of  all  which  ferieg  may  be  feen  at  pa.  2 '8  e/  fef. 
Vol.  !.  Dr.  Horlley’s  learned  and  elegant  commentary  on  Sir  I.New- 
ton’s  works,  as  they  were  given  in  the  Comintrautn  Epijlglicum  _ 
M'J  XX.  without  demonllration,  and  where  the  number  2 is  alfo 
wanting  in  the  denominator  of  the  firfi  term  of  the  ferics  exprelEng 
the  value  of  <r. 

Such  then  were  the  ways  in  which  Mercator  and  Gregory  ap- 
plied thefe  their  very  fimple  feries  A — J A*  .{A*  — ^A*  &c,  and 

A + tA‘  +iA*  -f-  -JA*  &c,for  the  purpofe  of  computing  logarithms. 
But  they  might,  as  1 apprehend,  have  applied  them  to  this  purpofe 
in  a ftiorter  and  more  dire£l  manner,  by  computing,  by  their  means, 
only  a few  logarithms  of  fmall  ratios,  in  whicn  the  terms  of  the  feries 
would  have  dccreafed  by  the  powers  of  10  or  fome  greater  number, 
the  numerators  of  all  the  terms  being  unity,  and  their  denominators 
the  powers  of  10  or  fome  greater  number,  and  then  employing  thefe 
few  logarithms,  fo  computed,  to  the  finding  of  the  logarithms  of  other 
. and  pcatcr  ratios,  by  the  eaiy  operations  of  mere  addition  and  fub- 
traflion.  This  n.ight  have  been  done  for  the  logarithms  of  the  ratios 
of  the  firfiten  numbers,  2,  3,  4,  5,  6,  7,  S,  9,  10,  and  11,  to  I, 
in  the  following  manner,  communicated  by  Mr.  Baron  Maferes. 

In  the  firfi:  place,  the  logarithm  of  the  ratio  of  10  to  9,  or  of  1 to 
or  of  1 to  1 — is  equal  to  the  feries 

111  1 


1 X 10  2X100  3X1000 


4X10000‘*" 


&C. 


5X100000 

Jn  like  manner  are  eafily  found  the  logarithms  of  the  ratias  of 

11 1» 
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II  to  10 ; and  then,  by  the  fame  ferie*,  thofe  of  1 21  to  1 20,  and  of 
81  to  80,  and  of  2101  to  2400;  in  all  which  cafes  the  feries  would 
converge  ftill  fader  than  in  the  firft  two  cafes.  We  may  then  pro- 
ceed by  mere  addition  and  fubtrafUon  of  logarithms,  as  follows  : 


Log.V-=  L.-^* 

I- 
L. 


+ L-V 


tV  — 2L.  , 

VV  = L-  Vr'  + L- 


Vs*  = L- 

}=2L. 


L.  V - L-Y  + » = L.V 


t I O ~ f f . 
L*.  T — 


X » 1 


L.  4 = 2L.  2, 
L.10=  L,->f +L.4, 
li.  9 — L..J  4"  Li.4i 
I-  3 — -jl*'  d. 


L.240I  =L.4J|i  + L.  2400, 
L.  7=iL.2401 
L.  ii=L.V+L-9. 

L.  6=L.  2 + L.  3. 


Li.  y,,’  — L.  — L ylJ.il..  — 2L.J  (L.  4-  — L 4 — L.|. 

Having  thus  got  the  logarithm  of  the  ratio  of  S to  1,  or,  in  com- 
mon language,  the  logarithm  of  2,  the  logarithms  of  all  kinds  of 
even  numbers  maybe  derived  from  thofe  of  the  odd  numbers,  which 
are  their  coefheients,  with  2 or  its  powers.  Wc  may  then  proceed 
as  follows : 

]L.  100  = 2L.  10, 

L.  8 = 3L.  2. 

L.  24  = L.8  + L.  3. 

JL.2400  = L.lOO +L.24,'1 
'J'hus  we  have  got  the  logarithms  of  2,  3,  4,  5,  (l,  7,  8,  9,  10,  and  11. 
And  this  Is,  upon  the  whole,  perhaps  the  bed  metliod  of  computing 
logarithms  that  can  be  taken.  ’I’hcre  have  been  indeed  fome  methods 
difeovered  by  Dr.  Halley,  and  other  mathematicians,  for  computing 
the  logarithms  of  the  ratios  of  prime  numbers  to  the  next  adjacent 
even  numbers,  which  are  dill  diorter  than  the  application  of  the 
foregoing  feries.  But  thofe  methods  are  lefs  fimple  and  eafy  to  un- 
derdand  and  apply,  than  thefe  feries;  and  the  computation  of  loga- 
rithms by  thefe  feries,  when  the  terms  of  them  decreafe  by  the 
powers  of  10,  or  of  fome  greater  number,  is  fo  very  Ihort  and  eafy 
(as  we  have  feen  in  the  foregoing  computations  of  the  logarithms  of 
the  ratios  of  10  to  9,  1 1 to  10,  8 1 to  80,  121  to  1 20,  &c,)  that  it  is 
not  worth  while  to  feek  for  any  {hotter  methods  of  computing  them. 
And  this  method  of  computing  logarithms  is  very  nearly  the  fame 
with  that  of  Sir  Ifaac  Newton,  in  his  fecond  letter  to  Mr.  Olden- 
burg, dated  Odober  1676,  as  will  be  feen  in  the  following  article. 


Cf  Sir  Ifaae  Ntwton's  Mtthods, 


The  excellent  Sir  I.  Newton  greatly  improved  the  quadrature  of 
the  liyperbolical-afymptotic  fpaces  by  infinite  feries,  derived  from  the 
general  quadrature  of  curves  by  his  method  of  fluxions ; or  rather 
indeed  he  invented  that  method  himfelf,  and  the  condrutlion  of  lo- 
garithms derived  from  it,  in  the  year  1665  or  1666,  before  the  pub- 
lication of  either  Mercator’s  or  Gregory’s  books,  as  appears  by  his 
letter  to  Mr.  Oldenburg,  dated  Od.  24,  1676,  printed  in  pa. 
frq.  vol.  :j,  of  Wallis’s  works,  and  elfewhere.  The 
quadrature  of  the  hyperbola,  thence  tranflated,  is  to 
thi.-;  effed.  Let  df  D be  an  hyperbola,  whofe  cen- 
tre is  C,  vertex  F,  and  interpofed  fquare  CAFE 
= 1.  In  CA  take  Ali  and  Ab  on  each  fide  =2 
or  0*1  : And,  ereding  the  perpendiculars  BD,  bd  ; 
half  the  fum  of  the  fpaces  AD  and  Ad  will  be 

:=  OM 
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— 0‘1  O OOI  ^ O OOOOl  ^ O'OOOOOO! 

3 5 7 

»td  the  half  diff.  = ° + 0’«XX)0001 

» 4 6 '8 

Which  reduced  u i’l  ft:<nd  thm, 

roOOOOOOOOOOOO, 0 0050000000000  The  fum  of  thefe  O' 1053605 156577  « Ad, 
333J333333  250000000  and  the  differ.  0 0953101798043  ij  AD. 

20000000  1666666  In  like  manner,  putting  AB  and  At>  * 

142857  12500  each  =:  0'2,  there  is  obtained 

nil  100  Ad  = 0-223 1-1355 13 142,  and 

9 1 AD  =0- 18-23215567939. 

O- 10033534773 1 0,0-005015 1 679267 

Having  thus  the  hyperbolic  logarithms  of  the  four  decimal  num- 

1-2  1-2 

bers  0-8,  0-9,  1*1,  and  1'2;  and  fmee X =2,  and  0*3  and 

0-8  0-9 

0- 9  are  lefs  than  unity;  adding  their  logarithms  to  .double  the  loga- 
rithm of  1 -2,  we  have  O-SildHT  le05597,  the  hyperbolic  logarithm  of 
2.  To  the  triple  of  this  adding  the  logari^m  of  0-3,  becaufe 

^ JC  2 X 2 

= 10,  we  have  2-3025850929933,  the  logarithm  of  10. 

Hence  by  one  addition  are  found  the  logarithms  of  9 and  1 1 : And 
thus  the  logarithms  of  all  thefe  prime  numbers,  2,  3,  5,  11,  are  pre- 
pared. Moreover,  by  only  deprelling  the  numbers,  above  computed, 
lower  in  the  decimal  places,  and  adding,  arc  obtained  the  logarithms 
of  the  decimals  0*98, 0-99,  1-01,  1 -02;  as  alfo  of  thefe  0*998,  0*999.  ' 

1- 001,  1*002.  And  hence,  by  addition  and  fubtradlion,  will  arife 
the  logarithms  of  the  primes  7,  13,  17,  37,  &c.  All  which  logarithms 
being  divided  bv  the  above  logaridun  of  10,  give  die  common  loga- 
rithms to  be  inlcrted  in  the  table. 

And  again,  a few  pages  farther  on,  in  the  fame  letter,  he  refumes 
the  conlIru£Iion  of  the  logarithms,  thus;  Having  found,  as  above, 
the  hyperbolic  logarithms  of  10,  0*98,0-99,  1-01,1-02,  which  may 
be  efle£led  in  an  hour  or  two,  dividing  the  laft  four  logarithms  by  the 
logarithm  of  1 0,  and  adding  the  index  2,  we  have  the  tabular  loga- 
rithms of  98,  99,  100,  101,102.  Then  by  interpolating  nine  means 
between  each  of  thefe,  will  be  obtained  the  logarithms  of  all  num- 
bers between  980  and  1020;  and  again  interpolating  9 means  be- 
tween every  two  numbers  from  9S0  to  1000,  the  table  will  be  fo  far 
coniIru£Ied.  Then  from  thefe  will  be  edited  the  logarithms  of 
all  the  primes  under  1 00,  together  with  thofe  of  their  multiples  ; 
all  which  will  require  only  addition  and  fubtra£tion  ; for 
<•9984  X 1020  10  98  99  1001  102 

9945  ~ 7 X 11  ’ 6 — 


and  the  half  diff.  = S'9}. 


•—  ^9i  ..o-  — 23  ; , 


16x27 


^??9=37;9«i 


9971 

’ 11X17  ’ 13X1 


32 ’27  24 

. = 5q.-9^  = <J1  = 

O > O W'  fi  I Q V An 


= 41; 


= 71;  =73;  791  83 ; = 895  = 97- 

14  8x17  7X18  12  7x16  6x17 


Digitized  by  Google 


CONOTRUCnON  OF 


lo* 


This  quadrature  of  the  hyperbola,  and  its  application  to  the  ean- 
{tru£tion  of  logarithms,  are  dill  farther  explained  by  our  celebrated 
author  in  his  treatife  on  Fluxions,  publithcd  by  (^Ifon  in  n‘i6| 
where  he  gives  all  the  three  feries  for  the  areas  AD,  Ad,  Bd,  in  ge- 
neral terms,  the  former  the  fame  as  that  pubIHhed  by  Mercator,  and 
the  latter  by  Gregory } and  he  explains  the  manner  of  deriving  the 
latter  feries  from  the  former,  namely  by  uniting  together  the  two 
feries  for  the  fpaces  on  each  fide  of  an  ordinate,  bounded  by  other 
ordinates  at  equal  didances,  every  2d  term  of  each  feries  is  can- 
celled, and  the  refult  is  a feries  converging  much  quicker  than  cither 
of  the  former.  And,  in  thi<  treatife  on  fluxions,  as  well  as  in  the 
letter  before  quoted,  he  recommends  this  as  t ie  mod  convenient  way 
of  raifing  a canon  of  logarithms,  computing  by  the  feries  the  hyper- 
bolic fpaces  anfwcring  to  the  prime  numbers  2,'3,  .S,  7,  11,  &c,  and 
dividing  them  by  2'302j850y29940 157,  which  is  the  area  corre- 
fponding  to  the  number  10,  or  elfe  multiplying  them  by  its  reciprocal 
0*434294 18 190325 18,  for  the  common  logarithms.  “ Then  he 
logarithms  of  all  the  numbers  in  the  canon  which  are  made  by  the 
multiplication  of  thefe,  are  to  be  found  by  the  addition  of  their  lo- 
garitlims,  as  is  ufual.  And  the  void  places  arq  to  be  interpolated 
afterwards  by  the  help  of  this  theorem  : Let  >i  be  a number  to  which 
a logarithm  is  to  be  adapted,  x the  difference  between  that  and  the 
two  neared  number*  equally  didant  on  each  fide,  whofe  logarithm* 
are  already  found,  and  let  d be  half  the  difference  of  the  logarithms ; 
then  the  required  logarithm  of  the  number  n will  be  obtained  by  add- 
ing i + ^ "h  to  the  logarithm  of  the  lefs  number.”  This 

theorem  he  dentondrates  by  the  hyperbolic  areas,  and  then  proceeds 
thus } “ The  two  fird  terms  </  + — of  tliis  feries  I think  to  be  accu- 


rate  enough  for  the  condrufiion  of  a canon  of  logarithms,  even 
though  they  were  to  be  produced  to  14  or  15  figures  j provided  the 
number  whofe  logarithm  is  to  be  found  be  not  Icfs  than  1000.  And 
this  can  give  little  trouble  in  the  calculation,  becaufe  x is  generally  ' 
an  unit,  or  the  number  2.  Yet  it  is  not  neceffary  to  interpolate  aU 
the  places  by  the  help  of  this  rule.  For  the  logarithms  of  numbers 
which  are  produced  by  the  multiplication  or  divifion  of  the  number 
lad  found,  may  be  obtained  by  the  numbers  whofe  logarith'iis  were 
had  before,  by  the  addition  or  fubtra^ion  of  their  logarithms. 
Moreover,  by  the  differences  of  the  logarithms,  and  by  their  2d  and 
3d  differences,  if  there  be  occafion,  the  void  places  may  be  more  ex- 
pcditioufly  fupplied ; the  foregoing  rule  being  to  be  applied  only 
when  the  continuation  of  fome  full  places  is  wanted,  in  order  to  ob- 
tain thofe  differences,  &c.”  So  that  Sir  I.  Newton  of  himfelf  dif- 
covered  all  the  feries  for  the  above  quadrature  which  were  found  out, 
and  afterwards  publifhed,  partly  by  Mercator  and  partly  by  Gregory; 
and  thefe  we  may  here  exhibit  in  one  view  all  together  and  that  in 
a general  manner  for  any  hyperbola,  namely  putting  G A = a,  AF 
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— b,  and  AB  z:  Ab  = at  ; then  will  BD  = 
whence  the  areas  are  as  below,  viz. 

bx^ 

kXi  — bx  — + -r-r  — + 


ah  ab  . 

and  bd  = ’ 


Ad  zz  bx  + 
Bd  — ibx  -j- 


bx^ 

+ 

hx^ 

2a 

bx-^ 

+ 

3fl* 

bx^ 

+ 

4a’ 

2a 

+ 

3a* 

+ 

2hxi 

"sa* 

7^ 

a + x 

bx^ 
5«* 


&c. 


, bx^ 

+ — - &c. 
* 


iic. 


In  the  fame  letter  alfo,  above  quoted,  to  Mr.  Oldenburg,  our  il- 
lullrious  author  teaches  a method  of  conftrudling  the  trigonometrical 
canon  of  fines,  by  an  eafier  method  of  multiple  angles  than  that  be- 
fore delivered  by  Briggs  for  the  fame  purpofe,  becaufe  that  in  Sir 
Ifaac’s  way  radius  or  I is  the  fird  term,  and  double  the  fine  or  cofinc 
of  the  lirft  given  angle  is  the  'M  term  of  all  the  proportions  by  which 
the  feveral  fuccellive  multiple  lines  or  colines  are  found.  1 he  fub- 
ftance  of  the  method  is  thus  : The  bed  foundation  for  the  condruc- 
tion  of  the  table  of  lines,  is  the  continual  addition  of  a given  angle  to 
itfelf  or  to  another  given  angle.  As,  if  the  angle  A be  to  be  added  ; 


infciibe  HI,  IK,  KL,  LM,  MN,  NO,  OP,  &c,  each  equal  to  the 
radius  AB  j and  to  the  oppofitc  Tides  draw  the  perpendiculars  BE, 
HQ^  IR,  KS,  LT,  MV,  NX,  OY,  &c  ; fo  (hall  the  angle  A be  the 
common  difference  of  the  angles  HIQ^  IKH,  KLI,  LMK,  &c;  their 
lines  HQ^  IR,  KS,  &c  ; and  their  cofines  IQ_,  KR,  LS,  &c.  Now 
let  any  one  of  them,  LMK,  be  given,  then  the  red  will  be  thus  found : 
Draw  Ta  and  Kb  perpendicular  to  SV  and  MV  ; now  bccaufeof  the 
equiangular  triangles  ABE,  TLa,  KMb,  ALT,  AMV,  &c,  it  will 
be,  AB;  AE,::  KT  :Sa  ( = iLV  + iLS)  : ; LT  : Ta  ( = JMV  + 
^KS,)  and  AB  ; BE  : ; LT  : La  (=  JLS  — ILV) : ; KT  (=  i KM) : 
iMb  (zrjMV  — iKS.)  Hence  are  given  the  fines  and  cofiijcs  KS, 
MV,  LS,  LV.  And  the  method  of  continuing  the  progrelTions  is 
evident.  Namely,  , 

3 LV  : MT  + MX 
1MV:NX  + LT 
rLV  : NX  - LT 
I MV : MT  - MX 
hand,  AB  : 2AE  : : 

Therefore  put  AB  z:  I,  and  make  BE  x 
Sa,  Sa  - La  = LV,  2AE  x LV  r-  TM  = MX,  &c. 

The  fenfe  of  thefe  general  theorems  is  this,  that  if  P be  any  one 

P among 


as  AB  : 2AE  : : 

or  AB  : 2BE  ; : 
And  on  the  other 


: MX  : NV  + NY  &c 
: NX  ;OY  + MV  &c 
; MX  : OY  - MV  See 
: NX  ;NV  - NY  &c. 
LS  : KT  + KR,  &c. 
LT  z:  La,  AE  X KT  = 


\06 
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1 : 2 cof.  d : 
1 ; 2 fin.  d s 


among  a fcries  of  angles  in  arithtnetical  progrefllonf  the  angle  J being 
their  common  difference,  then  as  radius  or 

I cof.  P : cof.  /*  + </+  cof.  P — d 

' fin.  P : fin.  /*  + </+  fin.  P — d 

j cof.  P : fin.  P + d — fin.  P — d 

I fin.  P : cof.  P + d — cof.  P — d 

where  the  4th  terms  of  thefe  proportions  arc  the  fums  or  differences 
of  the  fines  or  cofines  of  the  two  angles  next  lefs  and  greater  than 
any  angle  P in  the  feries;  and  therefore,  fubtra£Hng  the  lefs  extreme 
from  the  fum,  or  adding  it  to  the  difference,  the  refult  will  be  the 
greater  extreme,  or  the  next  fine  or  cofine  beyond  that  of  the  term  P. 
And  in  the  fame  manner  are  all  the  refl  to  be  found.  This  method, 
it  is  evident,  is  equally  applicable,  whether  the  common  difference 
or  angle  A,  be  equal  to  one  term  of  the  feries  or  not : when  it  is  one 
of  the  terms,  then  the  whole  feries  of  fines  and  cofines  becomes 
thus,  viz,  as  1 : 2 cof.  d : ; 


fin.  ^ :(tn.  : : An.  *ld : An.  d An.  : : An.  ^d\  An.  3/*^  An.  4/:;  An.4J:An.  An.5^  &c. 

cof.  d :I-|-cof  Id : : cuf.  2*/ : cuf.  : cof.  : cof*  2d-^  Cuf.  W ::cof,4^:  cof.3tf-f-cuf.9i 

which  is  the  vei^  method  contained  in  the  diredions  given  by  Abra- 
ham Sharp,  for  conflrucling  the  canon  of  fines. 

Sir  I.  Newton  remarks,  that  it  only  remains  to  find  the  fine  and 
cofine  of  a firft  angle  A,  by  fome  other  method;  and  for  this  purpofe, 
he  diredls  us  to  make  ufc  of  fome  of  his  own  infinite  feries:  thus,  by 
them  will  be  found  1 •57079  &c  for  the  quadrantal  arc,  the  fquare 
of  wliich  is  2'4694  &c  ; divide  this  fquare  by  the  fquare  of  the  num- 
ber exprefling  the  ratio  of  90  degrees  to  the  angle  A,  calling  the  quo- 

z z^  **  z* 
tientz;then3or4termsofthisferie8l--  + 

will  give  the  cofine  of  that  angle  A.  Thus  we  may  firft  find  an 
angle  of  5 degrees,  and  thence  the  table  may  be  computed  to  the  fe- 
ries of  every  5 degrees  ; then  thefe  interpolated  to  degrees  or  half  de- 
grees by  the  fame  method,  and  thefe  interpolated  again ; and  fo  on  as 
far  as  necefTary.  But  two-thirds  of  the  table  being  computed  in  this 
manner,  the  remaining  third  will  be  found  by  addition  or  fubtradion 
only,  as  is  well  known. 

Various  other  improvemems  in  logarithms  and  trigonometry  are 
owing  to  the  fame  excellent  perfonage ; fuch  as,  the  feries  for  ex- 
prefTing  the  relation  between  circular  arcs  and  their  fines,  cofines, 
verfed  fines,  tangents,  &c ; namely,  the  arc  being  a,  the  fine  r,  the 
verfed  fine  v,  cofine  c,  tangent  t,  radius  1 , then  is 

a 

« 
a 

$ 
s 

V 

t 


= -f  + 70*^  + 
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Of  Dr.  Halltfs  Method. 

Many  other  improvements  in  the  conftru£lion  of  logarithms  are 
alfo  derived  from  the  fame  doArine  of  fluxions,  as  we  (hall  (how  here- 
after. In  the  mean  time  proceed  we  to  the  ingenious  method  of  the 
learned  Dr.  Edmund  Halley,  Secretary  to  the  Royal  Society,  and  the 
fiecond  Ailronomer  Royal,  having  (ucceeded  Mr.  Flamfleed  in  that 
honourable  o(Bce  in  &e  year  1719,  at  the  Royal  Obfervatory  at 
Greenwich,  where  he  died  the  14th  of  January  174'2,  in  the  86th 
y»r  of  his  age.  His  method  was  (irft  printed  in  the  Philofophical 
Tranfa£lion$  for  the  year  1695,  and  it  is  entitled  “ A mod  compen- 
dious and  facile  method  for  condructing  the  logarithms,  exemplified 
and  demondrated  from  the  nature  of  numbers,  without  any  regard  to 
the  hyperbola,  with  a fpeedy  method  for  finding  the  number  from 
the  given  logarithm.”  * 

Indead  of  the  more  ordinary  definition  of  logarithms,  as  numerorum 
fropertunedium  etquidifferentei  comitei,  in  this  tradi  our  learned  author 
adopts  this  other,  numerl  rationem  exponentet,  as  being  better  adapted 
to  the  principle  on  which  logarithms  arc  here  condrudod,  wliere 
thofe  quantities  are  not  confidcred  as  the  logarithms  of  the  numbers, 
for  example,  of  2,  or  of  3,  or  of  10,  but  ai  the  logarithms  of  the  ra- 
tios of  I to  2,  or  I to  3,  or  1 to  1 0.  In  this  confideration  he  fird 
purfues  the  idea  of  Kepler  and  Mercator,  remarking  that  any  fuch 
ratio  is  proportional  to,  and  is  meafured  by,  the  number  of  equal 
ratiunculae  contained  in  each;  which  ratiunculx  are  to  be  underdood 
as  in  a continued  fcale  of  proportionals,  infinite  in  number,  between 
the  two  terms  of  the  ratio } which  infinite  number  of  mean  propor- 
tionals is  to  that  infinite  number  of  the  like  and  equal  ratiunculz  be- 
tween any  other  two  terms,  as  the  logaritlun  of  the  one  ratio  is  to 
the  logarithm  of  the  other : thus,  if  there  be  fuppofitd  between  1 
and  to  an  infinite  fcale  of  mean  proportionals,  whofe  number  is 
100000  &c  in  infinitum:  then  between  1 and  2 there  will  be  30102 
&cof  fuch  proportionals;  and  between  1 and  3 there  will  ba  477 1 2 
&c  of  them;  which  numbers  therefore  are  the  logarithms  of  the  ratios 
of  1 to  10,  1 to  2,  and  1 to  3.  But  for  the  fake  of  Ins  mode  of 
condru£linjg  logarithms,  he  changes  this  idea  of  equal  ratinnculx, 
for  that  of  other  ratiunculz,  fo  condituted,  as  that  the  fame  in- 
finite number  of  them  (hall  be  contained  in  the  ratio  of  1 to  every 
other  number  whatever ; and  that  therefore  thefe  latter  ratiunculz 
will  be  of  unequal  or  diflPerent  magnitudes  in  all  the  different  ratios, 
and  in  fuch  fort,  that  in  any  one  ratio,  the  magnitude  of  each  of  the 
ratiunculz  in  this  latter  cafe,  will  be  as  the  number  of  them  in  the  for- 
mer. And  therefore  if  between  1 and  any  number  propofed,  there 
be  takenany  infinity  of  mean  proportionals,  the  infinitely  fmall  augment 
or  decrement  of  the  fird  of  thole  means  from  the  fird  term  I,  wifi  be 
a ratiuncula  of  the  ratio  of  1 to  the  faid  number;  and  as  the  number 
of  all  the  rktiunculz  in  dtefe  condnued  proportionals  is  the  fame, 

their 
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CONSTRUCTION  OF 


1 + 
1 


their  fum,  or  the  whole  ratio,  will  be  direSIy  proportional  to  the 
maenitude  of  one  of  the  faid  ratiunculs  in  each  ratio.  But  it  is  alfo 
evident  that  the  firfl  of  any  number  of  means,  between  I and  any 
number,  is  always  equal  to  fuch  root  of  that  number,  whofe  index  is 
exprefled  by  the  number  of  thofc proportionals  from  1 ; fo,  if  m denote 
the  number  of  proportionals  from  1,  then  the  firft  term  after  1 will 
be  the  mtli  root  of  that  number.  Hence,  the  indefinite  root  of  any 
number  being  extradfed,  the  differtntiola  of  the  faid  root  from  unity, 
(hall  be  as  the  logarithm  of  that  number.  So  if  there  be  required  the 
logarithm  of  the  ratio  of  1 to  1 + y ; tlie  firft  term  after  1 will  be 

X . . A 

( l +5)",  and  therefore  the  required  logarithm  will  be  as  ( I + y)"  — 1 . 

But,  (1  +y)- IS  =!+-?+  -'liir?  +»'"2T‘  3-r  1 
or  by  omitting  the  1 in  the  compound  numerators,  as  infinitely  fmall 
in  refpedl  of  the  infinite  number  m,  the  fame  feries  will  become 

-• + --•  -^q'  See,  or  by  abbreviation  it  it 

+ — ^q'‘  + — -^^q'  &c  ; and  hence,  finding  the 

differentiola  by  fubtradling  1 , the  logarithm  of  the  ratio  of  1 to  1 + y 
isas-^  X (q  — i?"  + \<f — + — 6?*  &c.)  Now  the  index  w 

may  be  taken  equal  to  any  infinite  number,  and  thus  all  the  varieties 
of  fcales  of  logarithms  may  be  produced  : fp,  if  m be  taken  lOuOCOO 
&c,  the  theorem  will  give  Napier’s  logarithms ; but  ift«  be  taken  equal 
to  2, "0258  &C,  there  will  arife  Briggs’s  logarithms. 

This  theorem  being  for  the  increafing  ratio  of  I to  I + y;  if  that 
for  the  dccreafing  ratio  of  1 to  1 — y be  alfo  fought,  it  will  be  ob- 
tained by  a proper  change  of  the  figns,  by  which  tlie  decrement  of 
the  firft  of  the  infinite  number  of  proportionals  will  be  found  to  be 

— into  q + + ij'  &c,  which  therefore  is  as  the  logarithm 

of  the  ratio  of  1 to  I — q. 

• 1 • ^ — ** 

Hence  the  terms  of  any  ratio  being  a and  b,  q becomes  , or  the 
difference  divided  by  the  lefs  term,  when  it  is  an  increafing  ratio  j or 

fl 

q — when  the  ratio  is  decreafing,  or  as  b to  a.  Therefore  the 

logarithm  of  the  fame  ratio  may  be  doubly  exprefled ; for,  putting  x 
for  the  difference  b — a of  the  terms,  it  will  be 

2a^ 

or  J-  into  j.  Jl_  + Jl_  &c. 


either  — into  — — 

m 
1 


+ - 
3a* 


X 

4? 

x' 

If 


ice. 


But  if  the  ratio  of  a to  3 be  fuppofed  divided  into  two  parts,  namely, 

into 
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into  the  ratio  of  a to  {a  + ii  or  fz,  and  the  ratio  of  f z to  i,  then 
' will  the  fum  of  the  logarithms  of  thofc  two  ratios,  be  the  logarithms 
of  the  ratio  of  a to  i.  Now  by  fubllituting  in  the  foregoing  feries} 
the  logarithms  of  tiiofctwo  ratios  will 


, 1 . 4T 

be  into 

+ — .p-  -f.  “Tp— . + + — icc* 

m ft 

and-i-  into  Z. 

^-  + .i—  — — — + — Sec  ; and  hence  the  fum. 

. M Z 

2z‘  4z'  Sz’ 

1 . . 2.V 

or  — into 

+ -il  + if!  + ?lL-p2fl&c. 

m z 

32^  ^ .Sz'  ^ 72'  ^ 9z' 

will  be  the  log.  of  the  ratio  of  a to  i. 

Moreover,  if  from  the  logarithm  of  the  ratio  of  a to  iz  be  taken 
that  of  fz  to  we  (hall  have  the  logarithm  of  the  ratio  of  ab  to  Jz*  ; 
and  the  half  of  this  gives  that  of  v'ai  to  jz,  or  of  the  geometrical 
mean  to  the  arithmetical  mean.  And  confequently  the  logarithm  of 
this  ratio  will  be  equal  to  half  the  difference  of  that  of  the  above  two 

ratios,  and  will  therefore  be  J-  into  + J!—  &cc. 

’ f/t  2i.‘  4z‘  Oz«  82  ‘ 


The  above  ferles  are  fimilar  to  fome  that  were  before  given  by 
Newton  and  Gregory,  for  the  fame  purpofe,  deduced  from  the  con- 
fldcration  of  the  iiyperbola.  But  the  rule  which  is  properly  our  au- 
thor’s own,  is  that  which  follows,  and  is  derived  from  vhe  ferics 
above  given  for  the  logarithm  of  the  fum  of  two  ratios.  For  the  • 
ratio  of  ab  to  iz-  or  + fab  + \b\  having  the  difference  of  its 
terms  fa- — fab  + fb'  or  [fb  — 42»)’or  ix',  which  in  the  cafe  of 
finding  the  logarithms  of  prime  numbers  is  always  1,  if  we  call  the 
fum  of  the  terms  fz-  -t-  ab  = y‘,  the  logarithm  of  the  ratio  of  \^ab  to 
■Ja  + iA  or  fz  will  be  found  to  be 


_L  into  — 


See. 


And  thefe  rules  our  learned  author  exemplifies  by  fome  cafes  in 
numbers,  to  Ihow  the  eafieft  mode  of  application  in  pradlice. 

Again,  by  means  of  the  fame  binomial  theorem  he  refolves  with 
equal  facility  the  reverfe  of  the  problem,  namely,  from  the  logarithm 
given,  to  find  its  number  or  ratio  : For,  as  the  logarithm  of  the 

ratio  of  1 to  1 + y was  proved  to  be  (1  + ?)“  — 1,  and  that 

of  the  ratio  of  1 to  I — j to  be  • ■ • 1 — (1  — g)'”  ■,  hence, 
calling  the  given  logarithm  L,  in  the  former 

cafe  it  will  be  (1  + y)“  = 1 + L, 

0. 

and  in  the  latter  (1  — g)"  = I — L; 


and  therefore 
and 


'!+?  ^ >,  that  is,  by  Ute  binomial  theorem, 

1— f = (l  — L)  J 
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1 + ? = 1 + «L  + L’  + L»  + ,’jM*  L*  + L>  *c, 

and  1 — y=  1 — mL+  ^m'U  — L’  -j-  L«  — Trs*"*  L*  &c. 

ra  being  any  infinite  index  whatever,  diflTering  according  to  the  fcale 
of  logarithms,  being  1000  &c  in  Napier’s  or  the  hyperbolic  loga- 
rithms, and  2302585  &c  in  Briggs’s. 

If  one  term  of  the  ratio,  of  which  L is  the  logarithm,  be  given,  the 
other  term  will  be  eafily  obtained  by  the  fame  rule:  For  if  L be  Na- 
pier’s logarithm  of  the  ratio  of  a the  lefs  term,  to  b the  greater,  then, 
according  as  a or  5 is  given,  we  fliall  haVe, 

b =.  a into  1 -f  L + -f  ^L*  See, 

a — b into  1 — L + — iL’  + irB* 


Hence,  by  help  of  the  logarithms  contained  in  the  tables,  may  eafily 
be  found  the  number  to  any  given  logarithm  to  a great  extenr.  For 
if  the  fmall  difference  between  the  given  logarithm  L,  and  the  neared 
tabular  logarithm,  either  greater  or  lefs,  be  called  /,  and  the  number 
anfwering  to  the  tabular  logarithm  a,  when  it  is  lefs  than  the  given 
logarithm,  but  5 when  greater;  it  will  follow,  that  the  number  aiv- 
fwering  to  the  logarithm  L,  will  be 

either  a into  1 -|-  / + + i/’  + 

or  b into  1 — / -j-  V’  — + tV  — riV’ 

which  feries  converge  fo  quick,  / being  always  very  fimall,  that  the 
fird  two  terms  I ±,  I are  generally  fulficient  to  find  the  number  to 
10  place^of  figures. 

Dr.  Halley  fubjoins  alfo  an  eafy  approximation  for  thefe  feries,  by 
which  it  appears,  that  the  number  anfwering  to  the  log.  is  nearly 


l+jixaorhlM^Xb 
1 — y 


in  Na,.icr’sy»+  jy 
logs,  and 

1 


X IS  or 


-4^ 


•+V 


in  Briggs's 
logs,  i 


where  n is  =434294481903  &c  = 


(y  Mr.  Sharp's  Methods. 

The  labours  of  Mr.  Abraham  Sharp,  of  Little-Horton,  near  Brad* 
ford  in  Yorkfliire,  in  this  branch  of  mathematics,  were  very  great  and 
meritorious.  His  merit  however  confided  rather  in  the  improvement 
and  illudration  of  the  methods  of  former  writers,  than  in  the  inven- 
tion of  any  new  ones  of  his  own.  In  this  way  he  greatly  extended 
and  improved  Dr.  Halley’s  method,  above  deferibed,  as  alfo  thofe  of 
Mercator  and  Wallis;  illudrating  thefe  improvements  by  extenfivc 
calculations,  and  by  them  computing  table  5 of  this  book,  confiding 
of  the  logarithms  of  all  numbers  to  1 00,  and  of  all  prime  numbers  to 
1 100,  each  to  61  places.  He  alfo  compofed  a neat  compendium  of 
the  bed  methods  for  computing  the  natural  fines,  tangents,  and  fe- 
cants,  chiefly  from  the  rules  before  given  by  Newton;  and  by  New- 
ton’s or  Gregory’s  feries  a ~ t — — ^t'  &c,  for  the  arc  in 

terms  of  the  tangent,  he  computed  the  circumference  of  the  circle  to 
'12  places,  namely  from  the  arc  of  30  degrees,  whofe  tangent  r is  = 
to  the  radius  1.  ^ Other  adonilhing  indances  of  his  indudry  and 

labour 
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labour  appear  in  his  Geometry  Improv'd,  printed  in  1717,  and  figned 
yl.  S.  Philomath,  from  whence  the  5th  table  of  logarithms  above- 
mentioned  was  extra£led.  This  ingenious  man  was  fometimc  aflift- 
ant  at  the  Royal  Obfervatory  to  Mr.  Flamfteed  the  firft  Aftronomct 
Royal ; and  being  one  of  the  moft  accurate  and  indefatigable  com- 
puters that  ever  exifted,  he  was  for  many  years  the  common  refource 
for  Mr.  Flamfteed,  Sir  Jonas  Moore,  Dr.  Halley,  &c,  in  all  intri- 
cate and  (roubkfome  calculations.  He  afterwards  retired  to  his  na- 
tive place  at  Little  Horton;  where,  after  a life  fpent  in  intenfe  ftudy 
and  calculations,  he  died  the  ISth  of  July  1742,  in  the  9lft  year  of 
his  age. 

Of  the  ConJlruBion  of  Logarithms  by  Fluxions. 


It  appears  by  the  very  definition  and  defeription  given  by  Napier 
of  his  logarithms,  as  ftated  in  page  42  of  this  Introdu£lion,  that  the 
fluxion  of  his,  or  the  hyperbolic  logarithm,  of  any  number,  is  a fourth 
proportional  to  that  number,  its  logarithm,  and  unity,  or,  which  is 
the  fame,  that  it  is  equal  to  the  fluxion  of  the  number  divided  by  the 
number  : For  the  defeription  {hows  that  zl  : zo  or  1 : : ^1  the  flux- 


ion of  zl 


za,  which  therefore  is  cz 


zl 

zl 


; but  ia 


is  alfo  equal  to  the 


fluxion  of  the  logarithm  A &c,  by  the  defeription  ; therefore  the  flux- 

si  . 

ion  of  the  logarithm  is  equal  to  the  fluxion  of  the  quantity  di- 
vided by  the  quantity  itfdf.  The  fame  thing  appears  again  at  art.  2 
of  that  little  piece  in  the  appendix  to  his  Conjlruclio  Logarithmorum, 
entitled  Hahhudiites  Logarithmorum  fuorum  naturalium  numerorum 
invicem,  where  he  obferves  that,  as  any  greater  quantity  is  to  a kfs, 
fo  is  the  velocity  of  the  increment  or  decrement  of  the  logarithms 
at  the  place  of  the  lefs  quantity,  to  that  at  the  greater.  Now  this 
velocity  of  the  increment  or  decrement  of  the  logarithms  being  the 
lame  thing  as  their  fluxions,  that  proportion  is  this,  x ; o : : flux.  log. 
0 : flux.  log.  X ; hence  if  a be  = I , as  at  the  beginning  of  the  table 
of  numbers,  where  the  fluxion  of  the  logs,  is  the  index  or  chara£Ier- 
iftic  c,  which  is  alfo  I in  Napier’s  or  the  hyperbolic  logarithms,  and 
43429  &c  in  Briggs’s,  the  fame  proportion  becomes  x : I : : c : flux, 
log.  x;  but  the  conftant  fluxion  of  die  numbers  is  alfo  1,  and  there- 

cx 

fore  that  proportion  is  alfo  this,  x : 'x  : c : — — the  fluxion  of  the 
logarithm  of  x;  and  in  the  hyperbolic  logarithms,  where  c is  = l,it 
becomes  — = the  fluxion  of  Napier’s  or  the  hyperbolic  logarithm  of 


X.  This  fame  property  has  alfo  been  noticed  by  many  other  authors 
fince  Vlapieris  time.  And  the  fame  or  a fimiiar  property  is  evidently 
" true  in  all  the  fyftems  of  logarithms  whatever,  namely,  that  the  mo- 
dulus of  the  fyftem  is  to  any  number,  as  the  fluxion  of  its  logarithm 
is  to  the  fluxion  of  the  number. 

Now 
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Now  from  this  property,  by  means  of  the  dofirine  of  fluxions, 
are  derived  other  ways  for  making  logarithms,  which  have  been  il- 
ludrated  by  many  writers  on  this  branch,  as  Craig,  John  Bernouilli, 
and  almoft  all  the  writers  on  fluxions.  And  this  method  chiefly 
confills  in  expanding  the  reciprocal  of  the  given  quantity  in  an  in- 
finite feries,  then  multiplying  each  term  by  the  fluxion  of  the  faid 
quantity,  and  laftly  taking  the  fluents  of  the  terms;  by  which  there 
arifes  an  infinite  feries  of  terms  for  the  logarithm  fought.  So,  to 
find  tlie  logarithm  of  any  number  N ; put  any  compound  quantity 
« 4 Jf 

for  N,  as  fuppofe  — — . 


then  the  flux  of  the  log.  or  being  _ _ 


N ^ •*'  ar.v  jr'jf  X' x 

Ml  « * « ■* 


ft  X X X ^ X ^ X ^ 

the  fluent  s give  log.  of  N or  log.  of  _ — — -4  — — — &c. 

And  writing  - x for  x gives  log.  zz  - 1 - ^ ^ 

Alio,  bccaufe = 1 H , or  log.  — — 0 — log. » 


theref.log.  — — «-  + -,r  r — - — r Ac. 

«-f*  n ‘/n^  ‘Ui* 


and  log. 


= + ±+  _ . _ + _ &c. 
n 3a’  4n* 


And  by  adding  and  fubtradling  any  of  thefe  feries,  to  or  from  one 
another,  and  multiplying  or  dividing  their  correfponding  numbers, 
various  other  feries  for  logarithms  may  be  found,  converging  much 
quicker  than  thefe  do. 

In  like  manner  by  afluming  quantities  otherwife  compounded  for 
the  value  of  N , various  other  forms  of  logarithmic  feries  may  be 
found  by  the  fame  means. 


Of  Mr.  Cotes's  Logcmeiriii. 

Mr.  Roger  Cotes  was  ele£fed  the  firft  Plumian  profeflbr  of  aftro- 
nomy  and  experimental  philofophy  in  the  univerfity  of  Cambridge, 
January  1706,  which  appointment  he  filled  with  the  greateft  credit, 
till  he  died  the  5th  of  June  1716,  in  tlie  ptlme  of  life,  having  not 
quite  completed  the  34th  year  of  his  age.  His  early  death  was  a 
great  lofs  to  the  mathematical  world,  as  his  genius  and  abilities  were 
of  the  brighteft  order,  as  is  manifeft  by  the  fpecimens  of  his  per- 
formance given  to  the  public.  Among  thefe  are  his  Logometrin,  firft 
printed  in  'number  338  of  the  Philofophical  Tranfa£Uons,  and  after- 
wards in  his //or/wem'a  Menfuarum,  publilhed  in  1722  with  his  other 
works,  by  his  relation  and  fucceflbr,  in  the  Plumian  profefforfhip. 
Dr.  Robert  Smith.  In  this  piece  he  firft  treats  in  a general  way  of 

mcafures 
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tneafures  of'  ratios,  which  meafures,  he  obferves,  are  c|uantities  of  any 
kind  wbofe  magnitudes  are  analogous  to  the  magnitudes  of  the  ratios, 
thefe  magnitudes  mutually  increafing  and  decreaCng  together  in  the 
fame  proportion.  He  remarks,  that  the  ratio  of  equality  has  no  mag- 
nitude, bccaufe  it  produces  no  change  by  adding  and  fubtraftirig; 
that  the  ratios  ofgreatet  and  lefs  inequality,  arc  of  different  alFe£Hons} 
and  therefore  if  the  meafure  of  the  one  of  thefe  be  confidered  as  po- 
fitive,  that  of  the  other  will  be  negative*,  and  the  meafure  of  the  ra- 
tio of  equality  nothing : That  there  are  endlefs  fyftems  of  thefe, 
■which  have  all  their  meafures  of  the  fame  ratios  proportional  to  cer- 
tain given  quantities,  called  moduli,  which  he  defines  afterwards,  and 
the  ratio  of  which  they  arc  the  meafures,  e.tch  in  its  peculiar  fyftem, 
is  called  the  moilular  ratio,  ruth  modularis,  which  ratio  is  the  fame  in 
all  fyllems.  He  then  adverts  to  logarithms,  which  he  confiders  as 
tlie  numerical  meafures  of  ratios,  and  he  deferibes  the  method  of  ar- 
ranging them  in  tables,  with  their  ufes  in  multiplication  and  divifion, 
raifing  of  powers  and  extradling  of  roots,  by  means  of  the  corre- 
fponding  operations  of  addition  and  fubtraciton,  multiplication  and 
divifion. 

After  this  introduction,  which  is  only  a flight  abridgment  of  tlus 
doctrine  long  before  very  amply  treated  of  by  others,  and  particular- 
ly by  Kepler  and  Mercator,  we  arrive  at  the  firft  propofition,  which 
has  jutlly  been  cenfured  as  obfeure  and  imperfect,  feemingly  through 
an  affe£lation  of  brevity,  intricacy,  and  originality,  without  fufheient 
room  for  a difplay  of  tliis  qualification.  The  reafoning  in  this  pro- 
pofition,  fuch  as  it  is,  feems  to  be  fomething  between  that  of  Kepler 
and  tlte  principles  of  fluxions,  to  which  thequantities  and  cxprefTions 
are  nearly  allied.  However,  as  it  is  my  duty  rather  to  narrate  than 
explain,  I fhall  here  exhibit  it  exa£lly  as  it  ftands.  This  propofition 
is  to  determine  the  meafure  of  any  ratio,  as  for  inftance  that  of  AC  to 
AB,  and  which  is  effeflcd  in  this  manner:  Conceive  the  difference 

BCto  be  divided  into  innumerable i ■ i j_ 

very  fmall  particles,  as  PQj  and  A B P Cl  C 

the  ratio  between  AC  and  ABinto  as  many  fuch  very  fmall  ratios,  as 
between  AQjmd  AP:  then  if  the  magnitude  of  the  ratio  between  AQ 
and  AP  be  given,  by  dividing  there  will  alfo  be  given  that  of  PQjo 
AP}  and  therefore,  this  being  given,  the  magnitude  of  (he  ratio  be- 

PO 

tween  AQ  and  AP  may  be  expounded  by  the  given  quantity  } for, 
AP  remaining  conftant,  conceive  the  particle  PQ  to  be  augmented  or 
diminifhed  in  any  proportion,  and  in  the  fame  proportion  will  the 
magnitude  of  the  ratio  between  AQjind  AP  be  augmented  or  dimi- 
nifhed:  Alfo,  taking  any  determinate  quantity  M,  the  fame  may  be 

PQ  PQ  ' 

expounded  by  M X ; and  therefore  the  quantity  M X will  be 
the  meafure  of  the  ratio  between  AQ(_and  AP.  And  this  meafure  will 
have  divers  magnitudes,  gnd  be  accommodated  to  divers  fyBcms,  ac- 

Q.  - cording 
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cording  to  the  divers  magnitndes  of  the  aiTumed  quantity  M,  vhich 
therefore  is  called  the  modulus  of  the  fyftcni.  Now,  like  as  the  fum 
of  all  the  ratios  AQjo  AP  is  equal  to  the  propofed  ratio  AC  to  AB, 

lb  the  fum  of  all  the  meafuret  M X found  by  the  known  methods, 
svill  be  equal  to  the  required  roealure-  of  the  laid  propofed  ratio. 

The  general  folution  being  thus  difpatched,  from  the  general  ex- 
prefiioH,  Cotes  next  deduces  other  forms  of  the  meafure,  in  feveral 
porollarics  and  fcholia : as  1 ft,  the  terms  AP,  AQ^  approach  the 
nearer  to  equality  as  the  fmall  difference  PQis  Icfs  ; fo  that  either 

PQ  PO  ^ 

^ AP  o*’  M X ^i^will  be  the  meafure  of  the  ratio  between  AC^ 
and  AP,  to  the  m^mus  M.  2d,  That  hence  the  modulus  M is  to  the 
meafure  of  the  ratio  between  AQjnd  AP,  as  either  AP  or  AQjs  to 
their  difference  PQ^  3d,  The  ratio  between  AC  and  AB  being 
PQ 

given,  the  fum  of  all  the  ^ will  be  given ; and  the  fum  of  all  tlie 

PO 

M X ^~is  as  M:  therefore  the  meafure  of  any  given  ratio,  is  as  the 
modulus  of  the  fyftem  from  which  it  is  taken.  4th,  Therefore,  i** 
every  fyftem  of  meafures,  the  modulus  will  always  be  equal  to  th^ 
meaitire  of  a certain  determinate  and  immutable  ratio  } which  therer 
fore  he  calls  the  modular  ratio.  5th,  To  illuftrate  the  folution  by  an 
example  : let  z be  any  determinate  and  permanent  quantity,  x a va- 
riable or  indeterminate  quantity,  and  x its  fluxion  ; then,  to  And  the 
meafure  of  the  ratio  between  z + jr  and  z — x,  put  this  ratio  equal 
to  the  ratio  between  j and  1,  expounding  the  number  y by  AP,  its 
fluxion^  by  PQ,  and  1 by  AB : tlien  me  fluxion  of  the  requited 


meafure  of  the  ratio  between  y and  1 is  M 

t 

val,  stud  for  j theflux.  of  that  value. 


X Now,  fory,  teftore  its 


2xjc 


fo  lhall  the  flux,  of 


the  meafure  become  2 M X 


>or2Minto—  + 


and  therefore  that 


meafure  will  be  2M  into 


In  like  manner  the  meafure  of  the  ratio  between  1 + v and  1 will 
be  found  to  be  - - - - M into  v — ’v’  + -l-o’  — Jv*  &c. 
And  hence,  to  find  the  number  from  the  logarithm  given,  he  reverts 
the  feries  in  this  manner : If  the  laft  meafure  be  called  m,  we 

(hall  have  — or  v •—  fv  + jv’  — &c, 

M 

therefore  Q^~  - w’  — o’  + Ov*  ■ — Jv'  &c, 
and  ” ” • - v’  — |t»‘  + &c, 

and  &c, 

and  ^ &c; 

then. 
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then,  hj  adding  continually,  we  ihall  have, 

Q + = V — ^ ^ Of®  5fc, 

« + 40’  + 4O'  =c  ■«  — T***  + zv  «“=. 

Q + 40’  + ;0’  + *Q’=v  -TioV&c, 

Q + 4Q'  + ;Q’  + ^ Q*  + ^4,  Q'  = t.  See, 

that  is  V = Q + 4Q’  + 4O’  + xr  O'  + -riv  O'  See.  And  theref<3T« 

the  required  ratio  of  1 + v to  1,  is  equal  to  the  ratio  of  1 + O + 
4Q^&c  to  I.  Put  now  m .=  M,  or  Q=  1,  and  the  above  will  be- 
come the  ratio  of  1 + | + i + « + *'r  + ttv  to  l,for  the  con- 
ftant  modular  ratio.  In  like  manner,  if  ihe  ratio  between  1 and 
1 — V be  pn^fed,  the  meafure  of  this  ratio  will  come  out  M into 

t>  + + 4^*  + iv'  &C}  which  being  called  w,  and  — = 

that  ratio  will  be  the  ratio  of  1 to  1 — Q + 4<^ — jQj  + xrO^  &c. 
And  hence,  taking  m = M,  or  Qj=  1 , me  faid  m^ular  ratio  will 
alfo  be  the  modular  ratio  of  Ito  1 — t + t — i + ix  — rrs  &c. 
And  the  former  of  thefe  expreflions,  for  the  modular  ratio,  comes 
out  the  ratio  of  2,11  S2H 1 828459  &c  to  1,  and  the  latter  the  ratio  of 
1 to  0,367819441  ni  See,  which  number  is  the  reciprocal  of  the 
former. 

In  the  2d  prop,  the  learned  author  gives  direftions  for  conftruft- 
ing  Briggs’s  canon  of  logarithms,  namely,  hrll  by  the  general  feries 

X Ae^  X’ 

2M  into — + -f-  7— f &c,  finding  the  logarithms  of  a few  fuch 

Z oZ  <wZ 

ratios  as  that  of  126  to  125,  225  to  224,  2401  to  2400,  4375  to 
4374,  &c,  from  whence  the  logarithm  of  10  will  be  found  to  be 
2,3Q2585Uj2994  See,  when  M is  1 ; but  fince  Briggs’s  log.  of  10  is 
1,  therefore  as  2,302585  Sec  is  to  the  modulus  I,  fo  is  1 (Briggs’s  log. 
of  10)  to  0,43429448 1903  Sec,  which  therefore  is  the  modulus  of 
Briggs’s  logarithms.  Hence  he  deduces  the  logarithms  of  7,  5,  3, 
and  2.  In  like  manner  are  the  logarithms  of  other  prime  numbers 
to  be  found,  and  from  them  the  logarithms  of  compolitc  numbers  by 
addition  and  fubtradfion  only. 

Cotes  then  remarks,  that  the  hrll  term  of  the  general  feries  2M  into 

X x^  x^ 

~ &c,  will  be  fufiiclent  for  tlie  logarithms  of  inter- 

mediate numbers  between  thofe  in  the  table,  or  even  for  numbers  be- 
yond the  limits  of  the  table.  Thus,  to  find  the  logarithm  anlwering 
to  any  Intermediate  number;  let  a and  e be  two  numbers,  the  one 
the  given  number,  and  the  other  the  neareft  tabular  number,  a being 
the  greater,  and  r the  lefs  of  them ; put  z = a + / their  fum,  x zz 
a — t their  difference,  X = the  Icwarithm  of  the  ratio  of  a to  e, 
that  Is  the  excefs  of  the  logarithm  of  a above  that  of  e : fo  fhall  the 

faid  difference  of  their  logarithms  be  X = 2M  x — very  nearly.— 

And,  if  there  be  required  the  number  anfwering  to  any  given  inter- 
mediate logarithm,  becaufe  X is  = 

2itx  2Mar  2Mz  , , Xu  he 

tteref.*  = or  very  nearly. 

In 
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In  the  3d  prop,  the  ingenious  author  teaches  how  to  convert  the 
canon  of  logarithms  into  logarithms  of  any  other  fyftem,  by  means  of 
their  moduli.  .And,  in  feveral  more  propofitions,  he  exemplifies  the 
canon  of  logarithms  in  the  fOlution  of  various  important  problem* 
in  geometry  and  phyfic.s ; fuch  asthe  quadrature  of  the  hyperbola, 
the  defeription  or  the  logillica,  the  equi-angular  fpiral,  the  nautical 
meridian,  &c  ; the  defeent  of  bodies  in  refilling  mediums,  the 
denfity  of  the  atmofpiicre  at  any  altitude,  &c,  &c. 


Of  Dr.  Taylor’s  ConftruEiion  of  T.o^arithms. 

Dr.  Brook  Taylor  (a  very  learned  mathematician,  and  ferretary  to 
the  Royal  Society,  who  died  at  bomerfet  lioufe,  Nov.  1731)  gave 
the  following  method  of  conllru£ling  loganthms,  in  number  3a‘i  of 
the  Philofophical  Tranfatlions.  His  method  is  founded  on  thefe 
three  confiderations:  111,  that  the  fumof  the  logarithms  of  any  two 
numbers  is  the  logarithm  of  the  produtl  of  thofe  numbers  ; 2d,  that 
the  logarithm  of  1 is  nothing,  and  confequcntly  that  the  nearer  any 
number  is  to  1,  the  nearer  will  its  logarithm  be  to  0;  3d,  that  the 
ptudu.  i of  two  numbers  orfa£lors,  or  which  the  one  is  greater  and 
the  other  lefs  than  1,  is  nearer  to  1 than  that  fa£lor  is  which  is  on 
the  fame  fide  of  1 with  itfelf  j fo  of  the  two  numbers  | and  the 
produ£l  ^ is  lefs  than  1,  but  yet  nearer  to  it  than  J is,  which  is  alfo 
lefs  than  1 . On  thefe  principles  he  founds  the  prefent  approxima- 
tion, which  he  explains  by  the  following  example.  To  find  the 
relation  between  the  logarithms  of  2 and  10;  In  order  to  this,  he 
123  8 2’  2^ 

alTumes  two  fraflions,  as  j—  and  -q>  or  and  — , whofe  nume- 
rators are  powers  of  2,  and  their  denominators  powers  of  10,  the  one 
fraction  being  greater  and  the  other  lefs  than  unity  or  1.  Having 
fet  thefe  two  down,  in  the  form  of  decimal  fradlioiis,  below  each 
other,  in  the  firll  column  of  the  following  table,  and  in  the  fecond 
column  A and  B for  their  logarithms,  exprelfiiig  by  an  equation  how 


A=  . 

• m 

7/2  - 

2/10 

ll  7 0.2s 

B = .- 

. zz 

3/2- 

/to 

Z 0,33 

C = A + 

B = 

10/2  — 

3/10 

■7  0300 

1)  = B + 

oc  = 

9 02  - 

28/10 

z 0,30107 

1,00433627700.1 

E = C + 

2D  = 

169/2  — 

.59/10 

7 0,301020 

OO08O5y5301O7 

K = D + 

2E  = 

465.*2  — 

146/10 

Z 0.3010309 

l,aK)l62b()41f)5 

G IT  E 

4F  = 

2)36/2  — 

6-13/10 

7 O,3Ql'o20tl6 

0 0000,36281674 

H = F + 

6G  = 

13.301/2- 

4004/10 

Z 0,301029997 

I =G  + 

2H  = 

28738/2  — 

8/-51/10 

7 0,3010299951 

K =H  + 

1 = 

42039.2  — 

1265.5/10 

z 0,  -010299959 

BBS  IS! 

L = I + 

K = 

707772- 

21306/10 

7 (i,30102999562 

P 0<.'<)993203514 

M=rK  + 

3L  z= 

254370/3  — 

7(. 573/10 

z 0,30102999507 

n = l + 

M = 

325147/2  — 

97879''16 

7 0,30  029^566.35 

0 =:  M + 16N  = 

6107016/2  — 

183833j/10 

z 0 3010299956640 

7 0,30102997.566398; 

[0  = .164511  O -1- ‘2^5313  N=r  — /JO 

V 

they 
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' they  are  compofed  of  the  logarithms  of  2 and  10,  the  numbers  in 
quedion,  thofe  logarithms  being  denoted  thus,  li  and  /lO.  Thea 
multiplying  the  two  numbers  in  the  firft  column  together,  there  is 
produced  a third  number  1,024,  againft' which  is  written  C,  for  its 
logarithm,  cxprefTing  nicewife  by  an  equation  in  what  manner  C is 
formed  of  tlie  foregoing  logarithms  A and  B.  And  in  the  fame  man- 
ner the  calculation  is  continued  throughout;  only  obferving  this 
compendium,  that  before  multiplying  the  two  lad  numbers  already 
entered  in  the  table,  to  confider  what  power  of  one  of  them  mult 
be  ufed  to  bring  the  produft  the  neared  that  can  be  to  unity.  Now 
after  having  continued  the  table  a little  way,  this  is  found  by  only 
dividing  the  difierenccs  of  the  numbers  from  unity  one  by  the  other, 
and  taking  the  neared  quotient  for  the  index  of  the  power  fought. 
Thus  the  fecond  and  third  numbers  in  the  table  being  0,8  and  i ,024, 
their  differences  from  unity  are  0,200  and  0,024;  hence  0,200  4- 
0,02 1 gives  9 for  the  index  ; and  therefore  multiplying  the  9th 
power  of  1,024  by  0,8  produces  the  next  number  0,990352031429, 
whofe  logarithm  is  D B + 9C. 

When  the  calculation  is  continued  in  this  manner  till  the  numbers 
become  fmall  enough,  or  near  enough  to  1,  the  lad  logarithm  it 
fuppofed  equal  to  nothing,  which  gives  an  equation  expreUlng  the 
relation  of  the  logarithms,  and  from  thence  the  required  logarithm  is 
determined.  Thus,  fuppofing  G = 0,  we  have 
2l3ti/2  — 643/10  = O,  and  hence,  becaufe  the  logarithm  of  10  is  1, 

. . . <543 

we  obtain  1'2  — — = 0,30102996,  too  fmall  in  the  lad  figure 

only ; which  fo  happens,  bccaufe  the  number  correfponding  to  G is 
greater  than  1 . And  in  this  manner  are  all  the  numbers  in  the  third 
or  lad  column  obtained,  which  are  continual  approximations  to  the 
logarithm  of  2. 

There  is  another  expedient,  which  renders  this  calculation  dill 
(horter,  and  it  is  founded  on  this  confideration : that  when  x is  fmall, 

( 1 + ar)  is  nearly  I + w*.  Hence  if  1 + * and  1 — z be  the  two 
lad  numbers  already  found  in  the  fird  column  of  the  tabic,  the 

produdl  of  their  powers  ( I + x)"  x (I  — z)  will  be  nearly  = 1 ; and 

hence  the  relation  of  m and  n may  be  thus  found,  ( I + *)'"  x ( 1 — z)* 
is  nearly  — ( 1-f  mx)  x ( 1 — «z)  = 1 + mx—nx — mnxz  — 1 -f  mx — «z 
nearly,  which  being  alfo  = 1 nearly,  therefore  m \ n \ : z : a;  : ; 
/.  ( 1 — z)  : /.(I  + a:);  whence  xl.{\  — z)  -f  z /.  { 1 + .v)  =i0.  For  exam- 
ple, let  1,024  and  0,990352  be  the  lad  numbers  in/the  table,  their 
logarithms  being  C and  D:  here  we  have  1,024  = i -f-  a-,  and 
0,990352  = 1 — z ; confequcntly  x =.  0,024,  and  z = 0,0U9648, 
2 20 1 

and  hence  the  ratio  — in  fmall  numbers  is  So  that,  for  finding 

the  logarithms  prepofed,  we  may  take  500D  + 20lC  = 48510/2 
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— 1 1803A1 0=0}  which  gi»c8  /2  = 0,301 0307.  And  in  this  man- 
ner are  found  the  numbers  in  the  laft  line  of  the  table. 


Of  Mr.  Lon^j  Method. 


In  number  339  of  the  Philofophical  Tranfa£lions,  are  giren  1 
brief  table  and  method  for  finding  the  logarithm  to  any  number,  and 
the  number  to  any  logarithm,  by  Mr.  John  Long,  B.  D.  Fellow  of 
C.  C.  C.  Oxon.  Phis  table  and  method  are  fimilar  to  thofedeferibed 
in  chap.  1 4',  of  Briggs’s  Arith.  Logar.  difiering  only  in  this,  that  in 
this  table,  by  Mr.  Long,  the  logarithms,  in  each  clafs,  are  in  arith- 
metical progreifion,  the  common  difference  being  1 ; but  in  Bri^s’s 
little  table,  the  column  of  natural  numbers  has  the  like  common  dif- 
ference. The  table  confiff  s of  eight  claffes  of  logarithms,  and  their 
correfponding  numbers,  as  follow : 


Nat.  Numb. 

Log.  N.it.  Numb. 

Log. 

Nat.  Numb. 

Log. 

Nat.  Numb. 

,9 

7,043!8'2347 

,0<)p 

I,020«)P484 

,00009 

1,000207254 

,0000009 

1/X10002072 

.8 

8 

1,018591388 

8 

1,00018422# 

8 

1,000001842 

.7 

S/tl  187233d 

7 

1,016248694 

7 

1,000161194 

7 

1,000001611 

a3>«  107 1706 

6 

1,013911386 

6 

1,000138165 

6 

1,000001381 

,5 

3,162277660 

5 

1,011579454 

5 

1,000115136 

5 

1,000001151 

A 

2,511886432 

4 

1,009252886 

4 

1,000092106 

4 

1,000000921 

,3 

1,P!>.‘>2623  15 

,H 

1,006931669 

3 

1,000069080 

3 

1,000000690 

,2 

1,5848931!>3 

1,004615794 

2 

1,000046053 

9 

1,000000460 

1,258025412 

1 

1.002305238 

1 

1,000023026 

1 

1,000000230 

,0!>  t.tuoadsrn 

,ooof) 

1,002074475 

,000009 

1,000020724 

,00000009 

<,000000207 

B t.eogstHa.ss 

H 

1,001843766 

8 

1,000018431 

8 

1,000000184 

7 l.irSBdMoj 

7 

1,001613109 

7 

1,000016118 

7 

1,000000161 

«l,1t8t.s:i6t31 

6 

1,001382506 

6 

1,000013816 

6 

1,000000138 

si.tjwtsajt 

5 

1,001151956 

5 

1,000011513 

5 

1,000000115 

4 ],09dt;atb6 

4 

1,000931459 

4 

1,000000210 

4 

1,000000092 

slifOri-siodOo 

3 

1,000691015 

3 

1,000006908 

3 

1,000000069 

* 1,047  t'78.VI8 

2 

1,000460623 

2 

1/XM004605 

2 

1,000000046 

1 

1,000230285 

1 

1,000002302 

1 

1,000000023 

where,  becaufe  the  logarithms  in  each  cla(s  are  the  continual  mul- 
tiples 1,2,  3,  &c,  of  the  lowed,  it  is  erident  that  the  natural  num- 
bers are  fo  many  fcales  of  geometrical  proportionals,  the  lowed  be- 
ing the  common  ratio,  or  the  afeending  numbers  are  the  1,  2,  3,  &c 
powers  of  the  lowed,  as  exprefled  by  the  figures  1,  2,  3,  &c  of  their 
correfponding  logarithms.  Alfo  the  lad  number  in  the  fird,  fecond, 
tliird,  &c  clafs,  is  the  10th,  lOUth,  1000th,  &c  root  of  10}  and  any 
number  in  any  cliifs  is  the  loth  power  of  the  correfponding  number 
in  the  next  following  clafs. 

To  find  the  logarithm  of  any  number,  as  fuppofe  of  2000,  by  this 
table,  Look  in  the  fird  clafs  for  the  number  next  lefs  than  the 
fird  figure  2,  and  it  is  l,l»Hj2fi2:;15,  againd  which  is  3 for  the 
fird  figure  of  the  logarithm  fought.  Again,  dividing  2,  the  number 

propofed, 
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propofed,  by  1^995262315,  the  number  found  in  the  table,  the  quo< 
tient  it  1,0023' 4467;  which  being  looked  for  in  the  fecond  clafs 
of  the  table,  and  finding  neither  its  equal  nor  a left,  0 is  therefore 
to  be  taken  for  the  fecond  figure  of  the  logarithm  ; and  the  fame 
quotient  1,002374467  being  looked  for  in  the  third  clafs,  the  next 
Icfs  is  there  found  to  be  1,002305238,  againll  which  is  1 for  the  third 
figure  of  the  logarithm ; and  divitfing  the  quotient  1 ,002374467  by  the 
faid  next  lefsnumberl,002305238, the  new  quotient  isl,000069070; 
which  being  fought  in  the  fourth  clafi  gives  0,  but  fought  in  the 
fifth  clafs  gives  2,  whidi  are  the  fourth  and  fifth  figures  m the  lo- 
garithm fought:  anin,  dividing  the  laft  quotient  by  1,000046053, 
the  next  lefs  number  in  the  table,  the  quotient  is  1,000023015, 
which  gives  9 in  the  6th  clafs  for  the  6th  figure  of  the  logartthm 
(ought:  and  again  dividing  the  laft  quotient  by  1,000020724,  the 
next  lefs  number,  the  quotient  is  1,000002291,  the  next  lefs  than 
which,  in  the  7th  clafs,  gives  9 for  ^e  7th  figure  of  the  logarithm : 
and  dividing  the  laft  quotient ‘by  1,000002072,  the  quotient  is 
1,000000219,  which  gives  9 in  the  8th  clafs  for  the  8th  figure  of 
the  logarithm : and  again  the  laft  quotient  1 ,0000002 1 9 being  di- 
vided by  1,000000207,  the  next  lefs,  the  quodent  1,000000012  gives 
5 in  the  fame  8th  clafs,  when  one  figure  is  cut  off,  for  the  9th  figure 
of  the  logarithm  fought.  All  which  figures  colleded  together  give 
3,301029995  for  Briggs’s  logarithm  of  2000,  the  index  3 being  dtp- 
plied  ; which  logarithm  is  true  in  the  laft  figure. 

To  find  the  number  anfwering  to  any  given  loga- 
rithm, as  fuppofe  to  3,3010300 : omitting  the  cmi- 
Tafleriftic,  againft  the  other  figures  3,0, 1,0,3, 0,0, 
as  in  the  firft  column  in  the  margin,  are  the  fever^ 
numbers  as  in  the  2d  column,  found  from  their  re- 
fpcffive  1ft,  2d,  3d,  &c  clafles;  die  eife£Iive  num- 
bers of  which  multiplied  continually  together,  the 
laft  produfi  is  2,000000019966,  which,  becaufe 
thecnarafleriftic  is  3,  gives  2000,009019966,  or  2000  only,  for  die 
required  number,  anfwering  to  the  given  logarithm. 

Of  Mr.  Juux's  Method. 

In  the  61ft  volume  of  die  Philofophical  Tranfadions,  is  a fmall 
paper  on  logarithms,  which  had  been  drawn  up,  and  left  unpublilhed, 
by  the  learned  and  ingenious  William  Jones,  £fq.  The  method  con- 
tained in  this  memoir,  depends  on  an  application  of  the  do^rine  of 
fluxions,  to  fome  properties  drawn  from  the  nature  of  the  exponents 
of  powers.  Here  all  numbers  are  confidered  as  fome  certain  powers 
of  a conftant  determinate  root : fo,  any  number  x may  be  confidered 

as  the  2 power  of  any  root  r,  or  that  at  = is  a general  expreifion 
for  all  numbers,  in  terms  of  the  conftant  root  r,  and  a variable  expo- 
nent z.  Now  the  index  a being  the  logarithm  of  the  nnndiCT  jr, 
therefore,  to  find  this  logarithm,  is  the  fame  thing,  as  to  find  what 
power  of  the  radical  r is  equal  to  the  number  x. 


91.995262315 

do 

1 1,002305238 

do 

3!  1,000069080 

o;o 

00 
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From  this  principle,  the  relation  between  the  fluxions  of  any 
number,  x,  and  its  logarithm  z,  is  thus  determined : Put  r = 1 + n j 
z z z+a  r 

dien  isAf  = r =(!+«),  and  jr  + ;r’=:(l+/>)  ={l  +«)  X 

(1  + n)*  = x X (1  + «)*,  which  by  expanding  (l  + n)*,  omitting  the 

n 

2d,  3d,  &c  powers  of  *,  and  w-riting  g for  becomes 

* + « X : 7 + Tj’  + + V &c  ; 

therefore  x = axz,  putting  a for  the  ferics  7 + I j*  + fy’  See, 

1 

or  fx  — xz,  puuing/  = — . 


Now  when  r = 1 + « = 10,  as  in  tlie  common  logarithms  of 
Briggs’s  form;  then  « = <t, j =:  ,9,  and  the  ferics  7 + j?"  + ^7’ 
&c,  gives  a = 2,302585  &c,  and  therefore  its  reciprocal  f = 
,434294  &c.  But  If  a = I —f,  the  form  will  be  that  of  Napier’s 
kgaritluns. 


• From  the  above  form  xa  /a,  or  i — are  then  deduced  many 
curious  and  general  properties  of  logarithms,  with  the  feveral  ferics 
heretofore  given  by  Gregory,  Mercator,  Wallis,  Newton,  ■ and 
Halley.  But  of  all  thefe  feries,  that  one  which  our  author  feledfs 


r— ^ 

for  conftrudiing  the  Ipgarithms,  is  this,  putting  N = 
logarithm  of  — is  — 2f  x N + + f N"  + j2\T  &c,  in  the 

cafe  in  which  r — p is  = 1,  and  confcquently  in  that  cafe 


N = 


1 


I 


or 


which  feries  will  then  converge  very  fad. 


2r— 1 “■  2/>+  1 

Hence,  having  given  any  numbers,  p,  7,  r,  &c,  and  as  many 
ratios  a,  b,  c,  &c,  eompofed  of  them,  the  diflTerence  between  the 
two  terms  of  each  ratio  being  1 ; as  alfo  the  logarithms  A,  B,  C,  Sec 
of  thofe  ratios  given : to  find  the  logarithms  P,  ^ R,  Sec  of  thofe 
numbers  ; fuppoGngy  = 1.  For  inftance,  if  ^ = 2,  7 = 3,  r = 5 ; 

j y 3*  i6_2‘  _25  5’ 

anda  — ^ ^ 15  “ 3'5’'~24  “ 3'2^‘ 


= Now  the  loga- 


rithms A,  B,  C,  of  thefe  ratios  a,  b,  e,  being  found  by  the  above 
feries,  from  the  nature  of  powers  we  have  thefe  three  equations, 

A — 3P  I which  equa-  f P = 3^7  + 45  + 2C  =:  log.  of  2. 
B — 4P  — Q — tions  rc.  < 5A  + 6B  + 3C  = log. of 3. 

C = 2R  — Q —3Pj  duced  give  zi  7 A -j-  9/?  + 5C  zi  leg.  of 5. 

And  hence  i*  + ^ = lOA  + 135  + TCis  = the  logarithm  of 
2 X 5 or  10. 

An  elegant  traft  on  logarithms,  as  a comment  on  Dr.  Halley’s 
method,  was  alfo  given  by  Mr.  Jones,  in  his  Sjrupfis  Palmariorum 
Mathrfns,  publifhed  in  the  year  1^06.  And,  in  the  Philofophical 
Traufaflions,  be  communicated  various  improvements  in  goniome- 

trical 
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trical  properties,  and  the  fcries  relating  to  the  circle  and  to  trigono- . 
metry. 

'rte  memoir  above  defcribcd  was  delivered  to  the  Royal  Society 

2 their  then  librarian,  Mr.  John  Robertfon,  a worthy,  ingenious, 
d induftrions  man;  who  alio  communicated  to  the  Society  fevcral 
little  trads  of  his  own  relating  to  logarithmical  fubje£ls ; he  was 
alfo  the  author  of  an  excellent  Treatiie  on  the  Elements  of  Naviga- 
tion in  two  volumes ; and  he  was  fuccelTively  mathematical  maRcr 
to  Chrid’s  hofpital  in  London;  head  mailer  to  the  royal  naval  aca- 
demy at  Portfmottth  ; and  librarian,  clerk,  and  houfekeeper  to  the 
Royal  Society;  atwhofe  houfe,  in  Crane-Court,  Fleet-Street,  he  died 
in  1776,  aged  64  years. 

And  among  the  papers  of  Mr.  Robertfon,  I have,  lince  his  death, 
found  one  containing  the  following  particulars  relating  to  Mr.  Jones, 
which  I here  infert,  as  1 know  of  no  other  account  of  his  life,  &c, 
and  as  any  true  anecdotes  of  fuch  extraordinary  men  mud  always  be 
acceptable  to  the  learned.  This  paper  is  not  in  Mr.  Robertfon’s  hand 
writing,  but  in  a kind  of  running  law-hand,  and  is  Cgned  R.  M. 
12  Sept.  1771. 

“ William  Jones,  Efq.  F.  R.S.  was  bom  at  the  foot  of  Bodavon 
mountain  [Mynydd  Bodafon],  in  the  parilh  of  Llanfihangcl  tre'r 
Bardd,  in  the  ille  of  Anglefey,  North  Wales,  in  the  year  1675. 
His  father  John  George  • was  a farmer  of  a good  family,  being 
defeended  from  Hwfa  ap  Cynddelw,  one  of  the  1 5 tribes  of  North 
Wales.  He  gave  his  two  fons  the  common  fchool  education  of  the 
country,  reading,  writing,  and  accounts,  in  Englilh,  and  the  Latin 
grammar.  Harry  his  fecond  fon  took  to  the  farming  bufmefs;  but 
William  the  elded,  having  an  extraordinary  turn  for  mathematical 
ftudies,  determined  to  try  his  fortune  abroad  from  a place  where  the 
fame  was  but  of  little  fervice  to  him ; he  accordingly  came  to  Lon- 
don, accompanied  by  a young  man,  Rowland  Williams,  afterwards 
an  eminent  perfumer  in  Wych-Street.  'Hie  report  in  the  country 
is,  that  Mr.  Jones  foon  got  into  a merchant’s  counting-houfe,  and 
fo  gained  the  edeem  of  nis  mader,  that  he  gave  him  the  command 
of  a ihip  for  a Wed-India  voyage ; and  that  upon  his  return  he  fet 
up  a mathematical  fchool,  and  publiihed  his  book  of  navigation  t ; 
and  that  upon  the  death  of  the  merchant  he  married  his  widow : that 
I x>rd  Macclesfield’s  fon  being  his  pupil,  he  was  made  fecretary  to  the 
chancellor,  and  one  of  the  D.  tellers  of  the  exchequer — and  they 
have  a dory  of  an  Italian  wedding  which  caufed  great  didurbance  in 
Lord  Macclesfield’s  family,  but  compromifed  by  Mr.  Jones;  which 

• “ It  is  the  cuftutn  in  feveral  parts  of  Wales  for  the  name  of  the  father  to  be- 
come the  funiamcof  his  children.  John  George  the  father  was  commonly  call- 
ed Sion  Siors  of  Llambabo,  to  which  parilh  he  moved,  and  wheiv  his  diildren 
were  brought  up.” 

f This  trafl  on  navigation,  intitled,  “ A new  Compendium  of  the  whole  Art 
of  Practical  Navigation,’’  was  publifhed  in  1702,  and  dedicated  “ to  the  reverend 
and  learned  Mr-  John  Harris,  M.  A.  and  F.  R.  S.”  the  author,  I apprehend,  of 
the  “ Univerfal  Dictionary  of  Attsand  Sciences,’’  under  wbo&  roof  Mr- Jones 
fays  he  compufed  the  laid  treatife  on  Navigation. 
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gave  rife  to  a faying*  that  Macclesfield  was  the  making  of  Jones,  and 
Jones  the  making  of  Macclesfield.” 

Mr.  Jones  died  July  3,  17)9,  being  vice-prefident  of  the  Royal 
Society  i and  left  one  daughter,  and  his  widow  with  child,  which 
proved  a fon,  who  was  the  late  Sir  William  Jones,  one  of  the  judges 
in  India,  and  highly  elleemed  for  his  great  abilities  and  extenfivo 
learning. 

Euler’s  method  given  in  his  Introd.  in  Anal.  Infinit.  is  much  tjje 
fame,  in  manner  and  effcdl:,  as  that  of  Mr.  Jones,  given  above. 

Of  M r.  yfnjrew  Reid  and  Oikeru 

Andrew  Reid,  Efq.  publiflicd  in  1767  a quarto  tra£l,  under  the 
title  of  jIn  Effas  cm  Logarilhmi,  in  which  he  alfo  Ihows  the  compu- 
tation of  logarithms  from  principles  depending  on  the  binomial  theo- 
rem and  the  nature  of  the  exponents  of  powers,  the  logarithms  of 
numbers  being  here  confidered  as  the  exponents  of  the  powers  of  10. 
Ue  hence  brings  out  the  ufual  feries  for  logaritlims,  and  largely 
* exemplifies  Dr.  Halley’s  moft  fimple  confirutffion. 

Beiides  the  authors  whofe  methods  have  been  here  particularly 
deferibed,  many  others  have  treated  on  the  fubjedf  of  logarithms,  and 
of  the  fines,  tangents,  fecants,  &:c  ; among  the  principal  of  whom 
are  Leibnitz,  Euler,  Maclaurin,’  Wolfius,  and  profcflbr  Simfon  in 
an  elegant  geometrical  tra£l  on  logarithms,  contained  in  his  pofthu- 
mous  works,  elegantly  printeti  in  4to.  at  Glafgow,  in  the  year  1776, 
at  the  cxpence  of  the  very  learned  Earl  Stanhope,  and  by  his  Lord- 
ikip  difpofed  of  in  prefents  among  gentlemen  moll  eminent  for  ma- 
thematical learning. 

Of  Mr.  D.ifon's  Anti-logarithmic  Canon, 

Tire  only  remaining  confiderable  work  of  this  kind  publifhed,  that 
I know  of,  is  the  Anti-logarithmic  Canon  of  Mr.  J.imes  Dodfon,  an 
ingenious  mathematician,  which  work  he  publilhed  in  folio  in  the 
year  1742:  a very  great  performance,  containing  all  logaritlims 
under  100000,  and  their  correfponding  natural  numbers  to  1 1 places 
of  figures,  with  all  their  differences  and  the  proportional  parts  ; the 
whole  arranged  in  the  order  contrary  to  that  ufed  in  the  common 
tables  of  numbers  and  logarithms,  the  esa£i  logarithms  being  here 
placed  firlf,  and  increafing  continually  by  l,from  1 to  100000,  with 
their  correfnonding  iiearcft  numbers  in  the  columns  oppofite  to 
them  ; and  by  means  of  the  differences  and  proportional  parts,  the 
logarithm  to  any  number,  or  the  number  to  any  logarithm,  each  to 
J I places  of  figures,  is  readily  found.  This  work  contains  alfo,  be- 
fidcs  the  conllrudlion  of  the  natural  numbers  to  the  given  logarithms, 
“ precepts  and  examples,  (bowing  fome  of  the  ufes  of  logarithms, 
in  facilitating  the  moft  difiicult  operations  in  common  arithmetic, 
cafes  of  intereft,  annuities,  menfuration,  &c;  to  which  is  prefixed 
an  introdudtion,  containing  a (hort  account  of  logarithms,  and  of 
the  moft  confiderable  improvements  made,  fiuce  their  invention,  hi 
the  manner  of  conftrufling  them.” 

The  manner  in  whish  thcCp  nnipbers  were  conftrucled,  confifts 
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•Tiicdy  in  Imitations  of  fome  of  the  methods  before  dcfcribed  by 
Briggs,  and  is  nothing  more  than  generating  a fcale  of  100000  geo- 
metrical proportionals,  from  1 the  lead  term  to  10  the  greateft,  each 
continued  to  1 1 places  of  figures ; and  the  means  of  effecting  this, 
arc  fuch  as  eafily  flow  from  the  nature  of  a feries  of  proportionals, 
and  are  briefly  as  follow.  Firft,  between  1 and  10,  are  interpofed  9 
moan  proportionals  i then  between  each  of  thefe  1 1 terms  there  are 
interpofed  9 other  means,  making  in  all  101  terms;  then  between 
^cK  of  thefe  a 3d  fet  of  9 means,  making  in  all  1001  terms;  again 
between  eacli  of  thefe  a 4th  fet  of  9 means,  making  in  all  1000 1 
terms  ; and  laftly,  between  each  two  of  thefe  terms,  a 5th  fet  of  9 
means,  making  m all  100001  terms,  including  both  the  1 and  the 
10.  The  firft  four  of  thefe  5 fets  of  means,  are  found  each  by  one 
extradion  of  the  1 0th  root  of  thi  greater  of  the  two  given  terms, 
which  root  is  the  leaft  mean,  and  then  multiplying  it  continually  by 
itfelf  according  to  the  number  of  terms  in  the  fe£Hon  or  fet ; and  the 
5th  or  lad  feftion  is  made  by  interpofing  each  of  the  9 means  by 
help  of  the  method  of  differences  before  taught.  Namely,  putting 
10  the  greateft  term 

=:  A,  A*  = B,  = C,  Cfo  = D,  n ~ r.,  and  = F;  now 
extrafting  the  10th  root  of  A or  lO,  it  gives  1,258925  U 18  B 

I 

— A for  the  leaft  of  the  id  fet  of  means  ; an.l  then  multiplying 
it  continually  by  itfelf,  we  have  B,  B*,  B’,  B*,  &c  to  B‘^  A 
for  all  the  10  terms:  2dly,  the  lOth  root  of  1,25892541 18  gives 

1,0232929923  = C = B’''*  = A^“®for  the  lead  of  the  2d  clafs  of 
means,  which  being  continually  multiplied  gives  C,  C-,  C,  &c,  to 
C'®“  =:  B”  = A for  all  the  2d  clafsof  lOOterms;  .‘Idly,  the  10th  root 

of  1,0232929923  gives  1,0021052381  = D = = 

for  the  leaft  of  the  3d  clafs  of  means,  which  being  continually 
multiplied,  gives  D,  D%  D‘,  &c  to  D*°°°  = 0'““  = B‘“  =z  A for 
the  3d  clafs  of  1000  terms;  4thly,  the  10th  root  of  1,0023052331 

gives  1,0002302850  — E = Dt<J  — C'"'*®  =:  B®^®®  = a.®’'®”®  for 
the  leaft  of  the  4th  clafs  of  means,  which  being  continually  mul- 
tiplied, gives  E,  E’,  E^,  &cto  = pyiooo  _ qioo_jjio  _ a 

for  the  4th  clafs  of  10000  terms.  Now  thefe  4 claffes  of  terms,  thus 
produced,  require  no  lefs  than  11110  multiplications  of  the  leaft 
means  by  themfcives:  which  however  arc  much  facilitated  by  making 
a fmall  table  of  the  firft  10  or  even  100  products  of  the  conftant 
multiplier,  and  from  thence  only  taking  out  the  proper  lines  and 
adding  them  together  : and  thefe  4 clafl'cs  of  numbers  always  prove 
themfelves  at  every  1 0th  term,  which  muft  always  agree  with  the 
correfponiling  fucceflive  terms  of  the  preceding  clafs.  The  remain- 
ing 5tli  clafs  is  conftruiSfed  by  means  of  differences,  being  much 
eafier  than  the  method  of  continual  multiplication,  the  lit  and  2d 
differences  only  being  ufed,  as  the  3d  difference  is  too  fmall  to  enter 
the  computation  of  the  fets  of  9 means  between  each  two  terms  of 
the  4th  clafs.  And  the  feveral  2d  differences  for  each  of  thefe  lets 
of  9 means,  are  found  from  the  properties  of  a fet  of  propoiiionals 
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1,  r,  r^,  r\  &c,  as 
difpofed  in  the  1ft  co- 
lumn of  the  annexed 
table,  and  their  feve- 
ral  orders  of  differences 
as  in  the  other  columns 
of  tlic  table  j where  it 
is  evident  that  each 
column,  both  that  of  the  given  terms  of  the  progreflion,  and  thofe 
of  their  orders  of  differences,  forms  a fcale  of  proportionals,  having 
the  fame  common  ratio  r,  and  tliat  each  horizontal  line,  or  row,  forms 
a geometrical  progreflion,  having  all  the  fame  common  ratio  r—  1 , 
which  is  alfo  the  ift  difference  of  each  fet  of  means)  fo  (r — I)’  is 
the  I ff  of  the  9d  differences,  and  which  is  conftantly  the  fame,  as 
the  ?A  differences  become  too  fmall  in  the  rerjuired  terms  of  our  pro- 
greflion to  be  regarded,  as  leaff  near  the  beginning  of  the  table : hence^ 
like  as  1 , r — 1 , and  (r — 1 )’  are  the  firft  term,  with  its  1 ft  and  2ddifi^_ 


Tei  m-. 

"S? 

1 X 

(r-i)X 

(r-n»X 

1 

1 

> 

1 

r 

r 

r . 

r 

r» 

t* 

r* 

ft- 

rl 

r* 

f» 

.» 

&c 

&e 

&c 

&c 

ences ; fo  r*,  r*  (r — 1 ),  and  r*  (r — 1 are  any  other  term  with  its 
111  and  ed  differences.  And  by  this  rule  the  ift  and  2d  differences 
are  to  be  found  for  every  fet  of  9 means,  viz,  multiplying  the  tft 
term  of  any  clafs  (whicli  will  be  the  feveral  terms  of  the  feries  E,  E', 
E^,  &c,  or  every  10th  term  of  the  feries  F,  P,  P,  &c)  by  r — l or 
F — 1 for  the  1ft  difference,  and  this  multiplied  by  F — 1 again  for 
the  true  2d  difference  at  the  beginning  of  that  clafs.  Thus,  the 
10th  root  of  l,0002302e50  or  E gives  1,000023026116  for  F,  or 
the  1 ft  mean  of  the  lowed  clafs,  therefore  F — 1 zz  r — 1 =s 
,000023026116  is  its  ift  difference,  and  the  fquare  of  it  is  (r — 1)* 

t A_ 

= ,0000000005302  its  2d  difference}  then  is  ,0000230261 16F 
or  ,00002 3026 11  6E«  the  1ft  difference,  and  ,0000000005 302f"°* 


or  ,0000000005 302E  is  the  2d  difference  at  the  beginning  of  the 
nth  clafs  of  decades.  And  this  2d  difference  is  ufed  as  the  conftant 
8d  difference  through  all  the  10  terms,  except  towards  the  end  of 
the  table,  where  the  differences  increafe  fall  enough  to  require  a 
fmall  corre£lion  of  the  2d  difference,  which  Mr.  Dodfon  efie£Is 
by  taking  a mean  2d  difference  among  all  the  2d  differences,  in  this 

manner;  having  found  the  feries  of  ift  differences  (F — l)  E* 

(F  — 1 ) E"^*,  (F  — 1 ) £ ^*,  &c,  take  the  differences  of  thefe,  and 
of  them  will  be  the  mean  sd  differences  to  be  ufed,  namely, 
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&c,  are  the  mean 


2d  differences.  And  this  is  not  only  the  more  exa£l,  but  alfo  the  ea- 
fier  way.  The  common  2d  difference,  and  the  fucceflive  1ft  differ- 
ences, are  then  continually  added,  through  the  whole  decade,  to  give 
the  fucceflive  terms  of  the  required  progreflion. 
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LOGARITHMIC  TABLES. 


Although  the  nature  and  conllruflton  of  logarithms  have 

been  pretty  fully  treated  in  the  preceding  hiftory  of  fuch  nmnbers. 
where  the  more  learned  and  curious  reader  will  find  abundant  latif- 
fa£lion,  I lhall  here  give  a brief,  eafy,  and  familiar  idea  of  thefe 
luatters,  for  the  pradical  ufe  of  young  (ludents  in  this  fubje^f . 


7h*  Dotation  and  Notation  of  Logarithms, 


Thus|° 
[1 
{?. 


Logarithms  are  the  indices  or  arithmetical  feries  of  numbers,  adapt- 
ed to  the  terms  of  a geometrical  feries,  in  fuch  fort  that  0 correfponda 
to  1,  oris  the  index  of  it,  in  the  geometricals. 

1 2 3 4 5,  &c.  indices  or  logarithms. 

2 4 8 16  32,  &c.  geometric  progrefiion, 

1 2 8 4 5,  &c.  indices  or  logarithms. 

3 9 27  81  243,  &c.  geometric  feries. 

1 2 3 4 5,  See.  indices  or  logaritlims. 

10,  100,  1000,  10000, 100000,  &c.  geometric  feries. 

Where  the  fame  indices  ferve  equally  for  any  geometric  feries ; and 
from  which  it  is  evident,  that  there  may  be  an  cndlefs  variety  of 
fyftems  of  logarithms  to  the  fame  common  numbers,  by  varying  the 
2d  term,  2,  or  S,  or  10,  &c,  of  the  geometric  feries  j as  tliis  will 
cliange  the  original  feries  of  terms,  whofe  indices  are  the  integer 
numbers,  1 , 2,3,  Sec ; then  by  interpolation  the  whole  fyftem  of 
numbers  may  be  made  to  enter  tiie  geometrical  feries,  and  receive 
their  proportional  logarithms,  whether  integers  or  decimals. 

Or,  the  logarithm  of  any  number  is  the  index  of  that  power  of 
fome  other  number,  which  is  equal  to  the  given  number.  So,  if  N 


be  = r",  then  the  logarithm  of  N is  «,  which  may  be  either  pofitivc 
or  negative,  and  r any  number  whatever,  according  to  the  different 
fyftems  of  logarithms.  When  N is  1,  then  n =0,  whatever  the  va- 
lue of  r is ; and  confequently  the  logaritlun  of  1 is  always  0 in  every 
fyffem  of  logarithms.  When  n is  = 1 , then  N is  rr  r ; confe- 
quently r is  always  the  number  whofe  logaritlun  is  I,  in  every  fyftem. 
When  r is  = 2*718281828459  &c,  the  indices  are  the  hyper- 
bolic logarithms,  fuch  as  in  our  7th  table;  fo  that  a is  the  hyperbo- 
lic logarithm  of  (2*713  &c)".  But  in  the  common  logarithms,  r 

is 
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is  = 10;  fo  that  the  common  logarithm  of  any  number  (10  ) is 
In)  the  index  of  that  power  of  10  which  is  equal  to  the  faid  num- 
ber. So  1000,  being  the  3d  power  of  10,  has  3 for  its  logaritlim; 

and  if  50  be  = 10*  tJien  jg  i-j9S91  the  common  logarithm  of 
50.  And  hence  it  follows,  that  this  decupal  feries  of  terms 

10*  , 10’  , 10*,  10',  10*,  lp~*,  10  , 10  , 10  , 

or  10000,  1000,  100,  10  , 1 , *1  , -01  ,-001  , -0001  , 

have  4*,  3,  2,1,0  ,-^l  , -*-2  , ““3  , ■ 1 , 

refpe£HveIy  for  their  logarithms. 

The  logarithm  of  a number  comprehended  between  any  two  terms 
of  the  firft  feries,  is  included  between  the  two  correfponding  terms 
of  the  htter,  and  therefore  that  logarithm  will  confill  of  the  fame 
index  (whether  pofitive  or  negative)  as  die  lefs  of  thofe  two  terms, 
together  with  a decimal  fraflion,  which  will  always  be  pofitive.  So 
the  number  50,  falling  between  10  and  100,  its  logarithm  will  fall 
between  1 and  2,  and  is  = 1*69897,  the  index  of  (he  lefs  term,  toge- 
ther with  the  fame  decimal  *69897  as  before:  alfo  the  number  *05, 
falling  between  the  terms  *1  and  *01,  its  logarithm  will  fall  between 

— 1 and  — 2,  and  is  indeed  = — 2 + *69897,  the  index  of  the 
lels  term  together  with  ftill  the  fame  decimal  *69897.  The  index  is  af£b 
called  the  chara£leri(lic  of  the  logarithms,  and  is  always  an  integer, 
either  pofitive  or  negative,  or  elle  = 0 *,  and  it  (hows  what  place  is 
occupied  by  the  firft  (ignificant  figure  of  the  given  number,  either 
above  or  below  the  place  of  units,  being  in  the  former  cafe  + or  po- 
fitive, in  the  latter — or  negative. 

When  the  charafleriftic  of  a logarithm  is  negative,  the  fign  — is 
commonly  fet  over  it,  to  diftinguifti  It  from  the  decimal  part,  which 
being  die  logarithm  found  in  the  tables,  is  always  pofitive : fo 

— 2 + *69897,  or  the  logarithm  of  *05,  is  written  thus  2*69897. 
But  on  fome  occafions  it  is  convenient  to  reduce  the  whole  expreffion 
to  a negative  form  ; which  is  done  by  making  die  charafleriftic  fi- 
gure lefs  by  1 , and  taking  the  arithmetical  complement  of  the  deci- 
mal, that  is,  beginning  at  the  left  hand,  fubtradl  each  figure  from  9, 
except  the  laft  (ignificant  figure,  which  fubtradl  from  10 ; fo(hall  the 
remainders  form  the  logarithm  entirely  negative.  Thus  the  logarithm 

of  *05,  which  is  2*69897,  or — 2 + *69897,  is  alfo  exprelTcd  by 

— 1*30103,  which  is  wholly  negative.  It  is  alfo  fometimes  thought 
more  convenient  to  exprels  fuch  logarithms  wholly  as  pofitive, 
namely,  by  only  joining  to  the  tabular  decimal  the  complement  of 
the  index  to  10  : in  which  way  the  above  logarithm  is  expre(Ted  by 
8*69897  ; which  is  only  increafing  the  indices  in  the  fcale  by  10. 
It  is  alfo  convenient,  in  many  operations  with  logarithms,  to  take 
their  arithmetical  complements,  which  is  done  by  'beginning  at  *’’C 
left  hand,  and  fubtrafting  every  figure  from  9,  but  the  laft  fi;  re 
from  10  : fo  the  arithmetical  complement 

of  1*69897  Cand  of  2*69897  7 where  the  index  — 2,  being  noga- 
Is  8*30103  ^ itis  11*30103  5 tivc,  is  added  to  9,  and  makes  11. 

Tie 
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TTit  Properties  of  Logarithms. 

From  the  definition  of  logarithms,  either  as  being  the  indices  cf 
a feries  of  ?eometricals,  or  as  the  indices  of  the  powers  of  the  fame 
root,  it  follows,  that  the  multiplication  of  the  numbers  will  anfwer 
to  the  addition  of  their  logarithms  ; the  dlvifion  of  numbers  to  the 
fubtraflion  of  their  logarithms ; the  railing  of  powers,  to  the  multi- 
plying the  logarithm  of  the  root  by  the  index  of  the  power;  and  the 
extradling  of  roots,  to  the  dividing  the  logarithnr.of  the  given  nuntber 
by  the  index  of  the  root  required  to  be  extraded.  So 

lit.  L.  ai  or  a X i is  = L.  a + L.  h 

L.  18  or  3 X 6 is  r:  L.  3 + L.  6 

L.  5 X 9 X 73  is  = L.  5 + L.  9 + L.  73 

2d.  L.  a .f-  f is  ~ L.  a — h.  i 

L.  18  -i-  6 is  = L.  18  — L.  6 

L.  79  X 5-f  9 if  = L.  79  + L.  5 — L.  9 

L.  ^ or  1 .7-  2 is  JLi.  1 L.  2 O L ••  Xm  2 

L.  — or  1 « is  zr  — L.  « 

. a 

3d.  L.  r*  is  = aL.  r;  L.  r or  L.  r is  = — L.  r j L.r"  is  =:  — L.  r. 

13  " ’ 3 . " 

L.  2“^  is  = 6L.2;  L.  2'^or  L.v^  2 is  = f L.  2j  L.  2f  is  — -j  L.  2. 

So  that  any  number  and  itfe  reciprocal  have  the  fame  logarithm, 

but  with  contrary  figp?;^and  the  fum  of  the  logarithms  of  any  num- 
ber and  its  complem'Cnt,  'is  c^ual  to  0. 

To  csiijjrucl  Logarithms. 

It  has  been  (hewn,  in  the  foregoing  hillorical  part,  that  the  loga- 
b 2 X ' a*  X* 

rithm  of  - is  zz  - X 1 “.+  3^7+^+  ^ &c,  where  z i< 

the  sura,  and  x the  difference  of  a and  b-,  alfo  w = 2'30258509399+ 
&c,  the  liyp.  logarithm  of  10.  Therefore  if  a and  b be  any  two' 
numbers  differing  only  by  unity,  fo  that  * or  b — a may  be  = 1 ; 

, . 2 ‘ 1 1 1 
then  (hall  the  logarithm  of  ^ be  = L.  o + ^ ^ ' z"  3zt 

Which  gives  this  rule  in  words  at  length:  call  z the  fum  of  any 
number  (whofe  logaritlim  is  fought)  and  the  number  next  lefs  by 
unity  ; divide  ‘SesSSagOSS  &c  (or  2 -i-  2'23025  &e)  by  z,  and  re- 
ferve  the  quotient:  divide  the  referved  quqtient  by  the  fquare  of  z, 
and  referve  this  quotient : divide  this  lalt  quotient  alfo  by  the  fquare 
ofz,  and  again  referve  this- quotient:  and  thus  proceed  continually, 
dividing  the  laff  quotient  by  the  fquare  of  z,  as.  long  as  divifion  can 
be  made.  Then  write  thefe  quotients  orderly  under  one  another,  the 
firil  nppermoff,  and  divide  them  refpe£Iivcly  by  the  uneven  num- 
bers 1,  3,  5,  7,  9,  U,  kc,  as  long  as  divifion  can  be  made  ; 
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Aat  is,  diyUe  the  firfl  referred  quotient  by  1 , the  2d  by  3,  the  5d  * 
by  3,  the  4th  by  7,  &c.  Add  all  thefe  laft  quotients  together,  then 
the  fum  will  be  the  logarithm  of  ^ d ; and  therefore  to  this  loga- 
rithm adding  alfo  the  logarithm  of  a the  next  lefs  number,  the 
fum  will  be  me  required  logarithm  of  b the  number  propoicd. 

Ex.  1.  To  JSnd  the  Log.  ^ 2.  jEr.2.  To Jind  tie  Log.  of  3. 

Here  the  next  lefs  number  is  I,  & 2 + 1 Here  the  next  left  number  is  2,  and  2 + 3 
— 3 — z,  whofe  fquare  it  9.  Then  ' S —z,  whofe  fquare  is  25,  to  divide 

3)-868588g64  l)-28952f)654(-289529fi54  by  wWch  always  multiply  by -O*.  Then 
9)289529654  3)  32I6()962(  10723321  5 )-868588964  1)-173717793(-173717793 
9)  32169962  5)  3574440(  714888  25)-I73717793  3)  ^48712(  2316237 

9)  3574440  7)  397i6o(  5^3725)  6948712  5)  277948(  55590 

9)  397160  9)  44129(  4903  25  ) 277948  7)  nn8(  1588 

9)  4412911)  4903(  . 446  25)  11 1 18  9)  448(  50 

9)  4903  13  ) 545(  42  25)  445  11)  18( 2 

9)  545  15)  62( 4 18  L.  i - - 176091260 

9)  61  Log.  - •301029(195  L.  2add  - *301029995 

Add  L.  I - -ooooobboo  L.  3 • - *477121255 

Log.  of  2 - *301029995 

Then  becaufe  the  fum  of  the  logarithms  of  numbers  gives  the  lo- 
garithm of  their  produdi,  and  the  difference  of  the  logarithms  gives 
the  logarithm  of  the  quotient  of  tlie  numbers,  from  me  above  two 
logarithms,  and  the  logarithm  of  10  which  is  1,  we  may  raife  a 
great  many  other  logarithms,  thus  : 

Ex.  3 . Bccaufe  2 X 2 = 4,  therefore  Ex.  6.  Becaufe  3’  = ff,  therefore 
to  L.  2 - - - -30102999i|  L.  3 - - - *477121254^ 

add  L.  2 - - - *3010299^1  mult,  by  2 - 2 

fum  is  L.  4 - - ■6020599^1^  gives  L.  9 - *954242509 

Ex.  4.  Becaufe  2X3=6,  therefore  Ex.  7.  Becaufe  V = 5,  therefore 
toL.  2 - - - -301029995  from  L.  10  - I'OOOOOOOOO 

add  L.  3 - - -477121255  take  L.  2 - - .301029995I 

fum  is  L.  6 - - *778151250  leaves  L.  5 - -698970004* 

Ex.  5.  Becaufe  2*  = 8,  therefore  Ex.  8.  Becaufe  12  = 3 X 4,  therefore 
L.  3 - - - - -301029995}  to  L.  3 - - - -477121255 

mult,  by  3 - - 3 add  L.  4 - - -602059991 

gives  I-  8 - - 903O89987  gives  L.  12  - f -0791 81245’ 

And  thus,  computing,  by  the  general  rule,  the  logarithms  of  the 
other  prime  numbers  7,  11,  13,  17,  19,  23,  &c ; and  then  ufing 
compofition  and  diviCon,  we  may  eafily  find  as  many  logarithms  as 
we  pleafe,  or  may  fpeedily  ezonune  any  logarithm  in  the  table. 


THE 
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THE  DESCRIPTION  AND  USE  OF  THE  TABLES. 

The  following  colle£llon  confifls  of  various  tables,  in  the  fol- 
lowing order,  viz.  I , A large  table  of  logarithms  to  T places  of 
figures  j 2,  A table  for  finding  logarithms  and  numbers  to  20  places; 

3,  Logarithms  to  20  places,  with  their  ill,  2d,  and  3d  dift'erences  ; 

4,  Another  table  of  logarithms  to  20  places,  with  their  1ft,  2d,  and 
3d  differences  ; 5,  Logarithms  to  6 1 places  ; 6,  Another  table  of  lo- 
garithms to  6 1 places,  with  their  I ft,  2d,  3d,  and  4th  differences  ; 
1, 1 1 ypcrbolic  logarithms ; X,  Logiftic  logarithms,  9,  Logarithmic  fines 
and  tangents  to  every  fccond  of  the  firft  2 degrees  ; 10,  Natural  and 
logarithmic  fines,  tangents,  fccants,  and  verfed  fines,  with  their  differ- 
ences to  every  minute  of  the  quadrant.  After  which  follow  feveral 
frnallcr  tables ; as  a table  of  the  lengths  of  circular  arcs ; a traverfc 
table,  or  table  of  difference  of  latitude  and  departure,  to  every  degree 
and  quarter  point  of  the  compafs ; a table  for  changing  the  common 
logarithms  into  hyperbolic  logarithms ; and  a table  of  the  names  and 
number  of  degrees  &cin  every  point  of  the  cornpafs;  as  alfo  lifts  of 
errata  in  various  works  of  this  fort.  Of  each  of  which  in  tlieir  order. 

Cy  tie  large  Table  of  Logarithms. 

The  firft  is  the  large  table  of  logarithms,  to  all  numbers  from  1 to 
lOOOOU;  by  which  may  be  found  the  logarithm  to  any  number,  and 
the  number  to  any  logarithm,  to  7 places  of  figures.  This  table  con- 
fifts  of  two  parts;  the  firft  contains,  in  4 pages,  the  firft  lOtX)  num- 
bers with  their  correfponding  logarithms  in  adjacent  columns  ; the  fe- 
cond  contains  all  the  100000  numbers  and  their  logarithms,  with  the 
differences  and  proportional  parts,  difpofed  as  follows  ; in  the  1ft  co- 
lumn of  each  page  are  the  firft  4 figures  of  the  numbers,  and  along 
the  top  and  bottom  of  the  columns  is  the  ith  figure,  in  which  columns 
are  placed  all  the  logarithms,  the  firft  3 figures  of  each  logarithm  be- 
ing at  the  beginning  of  the  lines  in  the  firft  column  of  logarithms, 
figiied  0 at  the  top  and  bottom,  and  the  other  4 figures  in  the  remain- 
ing columns.  Sometimes  the  firft  three  figures  of  the  logarithms  are 
found  in  the  line  next  below  the  number,  viz.  when  the  fourth  fi- 
gures have  changed  from  9’s  to  O’s,  in  which  cafe,  a bar  is  placed 
over  the  firft  cipher,  to  catch  the  eye,  thus  U.  After  the  10  columns 
of  logarithms,  ftands  their  column  of  differences,  figned  D ; and  laftly, 
after  that,  the  column  of  proportional  parts,  figned  pro.  pts.  fhowing 
what  proportional  part  of  each  difference  correfponds  to  1,  2,  3, 
&c,  the  whole  difference  anfwerkig  to- 10;  or  fhowing  the  tV»  t’s, 
■/j»  &c,  of  the  differences. 

JVe/r,  The  logarithms  in  thefe  columns  are  all  fuppofed  to  be  deci- 
mals, and  tlieir  eosrefponding  natural  numbers  may  be  eitlier  inte- 
gers or  decimals  or  mixt  numbers;  for  the  fame  figures,  whatever  be 
their  denomination,  have  the  fame  decimal  logarithm,  and  thefe 
differ  only  in  the  index  or  charadierift-ic,  wdiich  is  the  integer  num- 
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ber  to  be  prefixed  to  the  decimal  part  of  the  logarithm  ; and  this  is 
always  the  number  which  exprefles  the  diflance  of  the  higheft  deno- 
mination, or  left-hand  figure,  of  the  natural  number  from  the  units 
place.  So  that  if  the  natural  number  confill  of  only  one  place  of 
integers,  the  index  of  its  log.  will  be  0 ; if  of  2,  3,  4,  5,  &c,  the 
index  of  its  logarithm  will  be  refpediively  1,2,  3,4,  &c,  ^ing 
1 lefs  than  the  number  of  integer  places : and  the  fame  figures  made 
negative  will  give  the  index  of  the  logarithm  of  a decimal,  viz.  if 
the  natural  number  be  a decimal,  and  its  firll  fignificant  figure  be 
in  the  place  of  primesj^  2^,  3ds,  4ths,  &c,  the  index  of  its  logarithm 


will  be  refpectively  1 , 2 , 3 , 4 , &c,  or  the  figure  which  ex- 
prefles  the  diftance  of  the  firft  place  of  the  natural  number  from 
the  units  place,  but  with  a negative  fign,  as  the  number  is  below  the 
place  of  units,  the  fign  being  written  above  the  index  infiead  of 
before  it,  as  that  part  only  of  the  logarithms  is  to  be  confidered  as 
negative,  the  decimal  part  of  it  being  always  affirmative.  And  in 
the  arithmetical  operations  of  addition  and  fubtraflion  with  loga- 
rithms, the  negative  indexes  wall  have  the  contrary  efi'e£t  to  that  of 
the  decimal  part  of  the  logarithm,  viz,  when  the  logarithm  is  to  be 
added,  the  figure  of  the  negative  index  muft  be  fubtra£Icd,  irf  vice 
verfa.  Hence  if  42340y'J  be  the  tabular 
or  decimal  part  of  the  logarithm  belong- 
ing to  tite  figures  26.‘>  I , without  any  re- 
gard to  their  particular  denominations  ; 
then  according  as  they  are  varied  with 
refpedl  to  the  number  of  decimals,  as  in 
the  ift  annexed  column,  the  index  of 
their  logarithm,  and  the  complete  loga- 
rithm, will  vary  as  in  the  2d  column  here 
annexed.  Ana  hence,  like  as  when  the 
natural  number  is  given,  we  find  the  in- 
dex of  its  logarithm  by  counting  how  far  its  firft  figure  on  the  left 
hand  is  from  the  units  place  •,  fo  when  a logaritlim  is  given,  the  de- 
nominations of  the  figures  in  its  natural  number  will  be  found  by 
placing  the  decimal  point  fo,  that  the  number  of  integer  places  may  be 
I more  than  that  of  the  index  when  pofitive,  or  by  feiting  the  firft 
fignificant  figure  in  tlrat  decimal  place,  which  is  cxprclled  by  the 
number  of  the  index  when  negative. 


N umber 

Logar. 

2(.51 

;l-42340y7 

265-1 

2-42340y7 

26-51 

l-42340;i7 

2-651 

0-423loy7 

•265  1 

1-4  234027 

•0265 1 

2-4231027 

•OU2651 

3-4231027 

I 


Of  finding  the  Logarithm  of  a given  Number,  or  the  Number  to  a given 

Logarithm. 

\ . To  find  the  Logarithm  of  a Number  conffing  of  3 figures. 

Find  the  number  in  the  column  of  numbers  in  one  of  the  firft  4 
pages  of  the  table,  and  immediately  on  the  right  of  it  is  its  logarithm 
fought.  So  the  logarithm  of  72  is  1 '8573323,  and  the  logarithm  of 
3'33  is  0-52'24442,  when  tlte  proper  index  isfupplied. 

2.  Ta 
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2.  Tfl  find  the  Ligarithm  of  a Number  eonf  fling  if  4 Places, 

In  the  firft  column  (Ggned  N)  in  fome  one  of  the  pages  of  the  table 
after  the  firft  four,  find  the  given  number,  then  againft  it  in  the  2d 
column  (figned  o)  is  the  logarithm  fought.  So  the  logarithm  of  2254 
is  3-6o205ii),  and  that  of  3 1 -32  is  1-^538218. 


3.  To  find  the  Logarithm  of  a Number  confifiing  of  5 Places. 

Find  the  firft  4 figures  of  the  given  number  in  the  firft  column  as 
before,  and  the  5th  figure  at  the  top  or  bottom ; then  the  1 figures 
of  the  logarithm  are  found  in  two  columns  on  the  line  of  the  firft  4 
figures  of  the  given  number,  viz,  the  firft  3 figures  of  the  logarithm 
arc  the  firft  3 common  figures  of  the  2d  column  (figned  O),  and  the 
laft  4 figures  are  on  the  fame  line,  but  in  the  column  figned  with 
• , the  5th  figure  of  the  given  number.  So  the  logarithm  of  23204  is 

• 4-3655029,  and  that  of  146-10  is  2-8729116,  and  that  of  -083118 

is  2-9200085. 

Note,  When  the  laft  four  figures  of  the  logarithm  begin  with  a 
cipher,  or  any  figure  lefs  than  the  laft  four  in  the  2d  column  begins 
with,  then  the  firft  3 common  figures  are  thofe  in  the  next  lower  line : 
fo  in  the  laft  example  the  firft  3 common  figures  are  920,  and  not 
919. 

4.  To  find  the  Logarithm  of  a Number  of  6 Places. 

Find  the  logarithm  of  the  firft  5 figures  by  the  laft  article,  and 
take  the  difference  between  that  logarithm  and  the  next  following 
logarithm,  or  (which  is  the  fame  thing)  find  the  difference  neareft 
oppofite  in  the  laft  column  but  one,  figned  D;  then  under  that  dif- 
ference in  the  laft  column  (of  proportional  parts)  and  againft  the  6th 
figure  of  the  given  numbt^r,  is  the  part  to  be  added  to  the  logarithm 
before  found  for  the  firft  5 figures,  the  fum  being  the  logarithm 
fought.  So  to  find  the  logarithm  of  3409*26  : the  logarithm  of 
34092,  the  firft  5 figures,  being  5326525,  and  the  common  dill'er- 
cnce  121,  under  which  and  againft  G in  the  laft  column  is  16, 
which  being  added  to  the  former  logarithm,  and  the  proper  index 
prefixed,  wchaVe  3-5326C01  fur  tire  whole  logarithm  required, 

5.  To  find  the  Logarithm  of  a Number  ofl  Places. 

Find  the  logarithm  of  the  firft  9 figures  by  the  3d  article,  and 
of  the  fixth  figure  by  the  4th  article ; tlien  for  the  logarithm  of  the 
1th  figure,  divide  its  proportional  part  by  10,  that  is,  fet  it  one  place 
further  to  the  right  hand  than  the  laft  figure  of  the  logarithm  reaches; 
add  all  the  thrre  together,  and  their  iiim  will  be  the  logarithm  re- 
quired. 

Thus 
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Thus,  to  find  the  logarithm  of  S'JOD.'fit. 
The  fcveral  parts  being  taken  out  according 


Numb. 


to  the  rule,  and  placed  as  in  the  margin,  the  --  y.i‘265'25 

fum  gives  the  whole  logaritlini  fought.  H - Hd 

Nou,  In  the  fame  way  we  might  take  out  •*  - •‘■,1 

tlie  proportional  part  of  an  tth  figure,  divid-  3-  I0!i2d  t-0'5:j;ii>b06 
ing  its  tabular  part  by  lOU,  or  fctting  it  two 

places  further  to  the  right  hand  tlian  the  firft  logarithm.  Or  the 
whole  proportional  part  for  any  number  of  figures  above  five,  may 
be  found  at  once,  by  multiplying  the  common  tabular 
difl'crence  of  the  logarithms,  found  as  before,  by  all  1 27 

tile  figures  after  the  .^th,  cutting  off  from  the  product  "■t 

as  many  figures  as  we  multiply  by,  and  adding  the 
reft  to  the  logarithm  of  the  firft  5 figures  before  Ifio 

found.  So  in  the  laft  example  above,  having  found  .sT^^ 

the  common  difference  1 27,  multiplying  it  by  64  the  532652  > 
laft  two  figures,  cutting  off  two,  add  the  reft  to  the  , 
logarithm  of  the  firft  S,  as  in  the  margin. 

For  another  example,  fuppofe  we  wanted  the  logarithm  of  the  fol- 
lowing 8 figures  1092648.  'I'he  operation  by  boilt  methods  will,  be 
as  below. 


H 1 ,28 
5'12652.‘> 
0-532G606 


31092  - - - 

6 - - - 

4 - - 

S - - 
34092648  - - 


127 

5.326525  64S_ 

76  1016 

5»  1 508 

I ft' 2 762 

7'5320o07  82,296 

.5726525 

7'5  J2uot)7  the  fame  as  the  other. 


C.  lo  find  the  Logarithm  of  a Vulgar  FraBitn,  or  of  a Mixt  Number . 

Either  reduce  the  vulgar  fra£lion  to  a decimal,  and  find  its  loga- 
tllhm  as  above.  Or  clfe  (having  reduced  the  mixt  number  to  an 
improper  fiaclion),  I'ubtratt  the  logarithm  of  the  denominator  from 
the  logarithm  of  the  numerator,  and  the  remainder  will  be  the  loga- 
rithm cf-the  fradiion  fought. 

Ex.  I.T  ifmd  the  log.ofT?  orOlS/5.  Ex.2.  To  find  the  log.  of  1.3jor  y. 
From  log.  of  3 - - 0 1771213  From  log.  ol  .55  - - l'740:Jf»27 

Take  log.  of  10  •-  - f204'2(X)  Take  log.  of  4 - - O (kiitKXiQ 

' Rem.  log.  of  T’jor  -1875  1 27.1001 3~(Leavts  lug.  of  ^ or  1375  W000O27 

7.  To  fitd  the  Natural  Number  anfwering  to  any  given  Logarithm. 

Find  the  firft  3 figures,  next  after  the  index  of  the  given  logarithm, 
in  the  fccond  column,  figned  O,  and  the  other  4 figures  on  ihc  fame 
line  in  cue  of  the  mne  following  columns  j if  the  figures  of  the  log.n- 

lithiu 
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ilthm  be  thus  found  exaflly,  then  on  the  fame  lirte  in  the  firft  column 
are  the  firft  four  figures  of  the  natural  number,  and  the  5th  is  at  the 
top  or  bottom  of  that  column  in  which  the  laft  four  figures  of  the  log. 
were  found.  So  to  find  the  number  anfwering  to  the  logarithm 
2’5890108.  In  pa.  61  1 find  the  firft  three  figures  5S9,  and  in  co- 
lumn C of  the  line  above  are  found  the  other  four  *0108,  becaufe  the 
firft  three  common  figures  are  fuppofed  to  begin  at  that  part  of  the 
line  above  where  they  are  placed):  then  on  the  fame  line  in  the  co- 
lumn of  numbers  ftand  the  firft  four  figures  3S8'1,  and  6 at  the  top 
of  the  column,  making  in  all  388*16  for  the  number  fought ; having 
placed  the  decimal  point  fo  as  to  make  three  integers,  being  1 more 
than  2 the  index  of  the  given  logarithm. 

Bur  if  the  given  logarithm  be  not  found  exaftly  in  the  table,  fub- 
tra£l  the  next  lefs  tabular  logarithm  from  it,  and  look  for  the  re- 
mainder in  the  proportional  parts  under  the  difference  between  the 
two  tabular  logarithms  next  lefs  and  greater  than  the  given  loga- 
rirfim,  and  againft  it,  or  the  part  next  lefs,  is  a 6th  figure  to  be  an- 
nexed to  the  five  figures  before  found.  And  if  the  remainder  be  not 
found  exa£Uy  in  the  proportional  parts,  fubtradi  th«  next  lefs  part 
from  it,  and  annex  a cipher  to  this  2d  remainder,  then  againft  the 
neareft  proportional  part  (citlier  greater  or  lefs)  is  a 7th  figure  to  be 
annexed  to  the  fix  before  found.  And  that  figure  will  be  utc  neareft 
to  the  trj^th  in  that  place,  either  too  much  or  too  little. 

Ev.  To  find  the  number  anfwering  to  the  logarithm  1*2335678. 
The  next  lefs  tab.  log.  is  the  log.  of 


The  difference  is  25 1 C 


2335545 
133 
_127_ 
60 

- 51 


17122  VIZ. 

1ft  rem. 

5 for  the  part 

and  the  table  of  pro.  pu.gives|  _ ^ for  thf pmT‘ 

So  thaftlie  number  fought  is  17*12252,  making  two  integers  for 
the  index  1. 

Or  the  6th  and  7th  fibres  may  be  found  without  the  table  of  pro- 
poitioual  parts,  by  dividing  the  firft  remainder  by  the  tabular  differ- 
ence, annexing  one  cipher  to  the  dividend  for  each 
figure  to  be  found.  So,  in  the  laft  example,  there-  254)133,00(32 
mainder  133,  with' two  ciphers  annexed,  being  di-  127,0 

vided  by  the  tabular  difference  254,  as  in  tlie  margin,  eotT 

the  quotient  gives  52  for  the  6th  and  7th  figures,  508 

the  fame  as  before. 

In  like  manner  may  be  found  the  numbers  to  the  following  loga- 
rithms. 

l.a.ar.  l-i34.56r8l3-7343003ir 092l406j2-372046'8[4  6123004  3*2946809 
l^uiiib.1710200  15*423758  11236348  lo2355303i40954*39  !l970*974 
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OF  LOGARITHMICAL  ARirilMEriC. 


I.  MuUiplicaihn  by  Logarithms. 


Add  together  the  logarithms  of  all  the  fa£lors ; then  the  fum  is  a 
logarithm,  the  tutural  number  corrcfpoiiding  to  wliieh,  being  found 
in  the  table,  will  be  the  producl  required. 

Obferving  to  add,  to  the  fum  of  tlie  affirmative  indices,  what  is 
carried  from  the  fum  of  the  decimal  parts  of  the  logarithms. 

And  that  the  difference  between  the  affirmative  and  negative  in- 
dices, is  to  be  taken  for  the  index  to  the  logaritlun  of  the  proiluct. 


Ex.  1,  To  multiply  23'l4by  5-062.  |£jt.2.  TomuI.2'58l926by3-457‘J<)I. 
23-14  its  log.  is  ]’-364:i634'  2-5bfgi6  ns  lug.  is'o4lli)438 

is  O.r0t3221  3-357291  - - - 0-,?3H7359 

•2  O086-S55  Prod.  8.92647  - - 0-9506797 


5 0(j'2  its  log. 
Produft  117  1347  • 


Ex.  3.  To  mult.  3-902,  and  597’l6,[ 
and  -0314728  all  together. 
3-902  its  log.  is  O-.591287.3 
397-16  - - 2-7760t)O7 

•0314728  - - 2-4(J79353 

Prod.  73  33533  - - 1 8653133 


The  2 cancels  the  2,  and  the  1 to] 
carry  from  the  decimals  is  fet  down 


Ex.  4.  To  mult.  3-5S6,  and  2-1046, 
jand  0-6372,  and  0-0294-  all  together. 

3-586  its  log.  ii  0-5546103 
2-1046  - - 03231696 

2'9228'292 

00294  - - 2-4683473 

-185/616-  ~ 


Prod. -185/616  - - 1-2689564 

Here  the  2 lu  carrv  cancels  the  2,  and 
there  rentains  the  1 to  fet  down. 


II.  Divi/ien  by  Logarithms. 

From  the  logarithm  of  the  dividend,  fubtracf  the  logarithm  of 
the  divifor;  the  remainder  is  a logarithm,  whofc  correfponding 
number  will  be  the  quotient  required. 

But  firft  obferve  to  change  the  fign  of  the  index  of  the  logarithm 
of  the  divifor,  viz.  from  negative  to  affirm.itive,  or  from  affirmative 
to  negative  ; then  take  the  fum  of  the  indices  if  they  be  of  the  fame 
kind,  or  their  difference  when  of  different  kinds,  with  the  fign 
of  the  greater,  for  the  index  to  the  logarithm  of  the  quotient. 

And  w hen  1 is  borrowed  in  the  left-hand  place  of  the  decimal 
part  of  the  logarithm,  add  it  to  the  index  of  the  logarithm  of  the 
divifor  when  that  index  is  affirmative,  but  fubtraft  it  when  nega- 
tive i then  let  the  index  thus  found  be  changed,  and  worked  with 
as  before. 


Ex.  I . 
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£i.  1.  To  divide  24163  by  4507.  \Ex.1.  To  divide  37149  by  523  7S- 

Divid. 24163  its  log.  4-383 1509I  Divid.  37-14()  its  log.  I.569947I 

Divif.  4367  - - 3 0'5()6310.  Divif.  523  / 6 - - 2 7191323 

Quot.  5-290782  - 0 / 235 1991  ttuot.  -07092752  - 2 8508148 

Ex.  3.  To  divide  063U  by  -007241.|£>.  4.  To  divide  '7438  bv  ia-9476. 
Divid.  06314  itslog.  2 8003046'  Divid.  7438  iis  log.  18714562 
Divif.  007241  - 3-8597985|  Divif.  129476  - 1-1 121893 

Quot.  8-719792  - o-94O506lj  Quot.  -05744694  - 2-759-2669 

Here  1 carried  from  tbe  oecim.-ils  tO' 

the  3 makes  it  b'-comc  2,  which  takeiijHere  the  1 taken  from  the  1 ntake* 
from  the  other  'i,  leaves  O remaining-iit  become  '2  to  fet  down. 

III.  The  Rule  of  Three,  or  Preporiion. 


Add  the  logarithms  of  the  2d  and  3d  terms  together,  and  from 
their  fum  fubtract  the  logarithm  of  the  ift,  by  the  foregoing  rules  } 
the  remainder  will  be  the  logarithm  of  the  4th  term  required. 

Or  in  any  compound  proportion  whatever,  add  together  the  loga- 
rithms of  ail  the  terms  that  are  to  be  multiplied,  and  from  that  fum 
take  the  fum  of  the  others;  the  remainder jsrill  be. the  logarithm  of 
tlic  term  fought. 

But  inllcad  of  fubtra£ling  any  logarithm^  we  may  add  its  comple- 
ment,' and  the  refult  will  be  the  fame.  By  the  complement  is  meant 
the  logarithm  of  the  reciprocal  of  the  given  number,  or  the  re- 
mainder by  taking  the  given  logarithm  from  0 or  from  10,  changing 
the  radix  from  0 to  10;  the  eafieft  method  of  doing  which,  is  to 
begin  at  the  left-hand,  and  fubtra£l  each  figure  from  9,  except  the 
laft  fignificant  figure  on  the  right-hand,  which  muft  be  fubtrafted 
from  10.  But  when  the  index  is  negative,  add  it  to  9,  and  fubtra<El 
the  red  as  before.  And  for  every  complement  that  is  added,  fubtra^ 
10  from  the  lad  fum  of  the  indices. 


Ex.  1.  To  find  a 4ih  proportional  toj 
72  34,  and  2 519,  »nd357'4862. 
As72"34  - comp.  log.  8' 1406215 
To  2-519  - - - - 0-40 142821 

So  357-4862  - - - 2-5532592 

To  12  44827  - - - 1-09510891 


Ex.  3.  To  find  a number  i.i  proper 
tion  to  -379145  as  -65132  is  to 

•0649. 

As  0649  - comp.  log.  11-1877553 
To -85132  - - - - I-93OO928I 

So  -379145  - - - 1 -57880541 

To  4-973401  - - - 06900535 


Ex.  2.  To  find  a 3d  proportional  to 
12-796  and  3-24718. 

As  12-796  - comp.  log.  8 8929258 
|T.)  3 '24718  - - - 0-5115064 

So  3-24718  - - - 0-5115064 

|To  -8240216 
Ex.  4. 


As 


- - 1 9159386 

If  the  intereft  of  1001.  tor  a 
year  or  365  days  be  4'5l.  what  will 
be  ihe  interett  of  279''^5i.  for  274 
davs } 

r'loo  1 , 1 8 0000000 

I S65  ) I 7-4377071 

J 579-25  - - - 2-4459932 

1 274  - - - - 2-4377506 


To 

So  4'5  - 

To  9 433296 


0 6532125 
0-9740034 
Iv,  Invoiu- 

% 
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DESCRIPTION  AND  USE 


TV.  Involution,  er  Raijing  of  Powers. 


Multiply  the  logarithm  of  the  number  given  by  the  propofed  iiv 
dex  of  die  power,  and  the  produ£f  will  be  the  logarithm  of  the  power 
fought. 

Note,  In  multiplying  a logarithm  with  a negative  index  by  any 
alhrmative  number,  the  produdl  will  be  negative. — But  what  is  to  be 
carried  from  the  decimal  part  of  the  logarithm  will  be  alfirmativc.— 
Therefore  the  difference  will  be  the  index  of  the  product ; and  It  Is 
to  be  accounted  of  the  fame  kind  with  the  greater. 


£*.  1.  To  find  the  2d  power  of£jt.  2.  To  find  the  cube  of  3'0"H6. 
2-579I.  j 

Root  2 5/91  Its  log.  0-4 Ilf 682  Root  3*07U6  its  log.  0'4873449 
index  - - - - 2 index  - — -3 

Power  6-651736  - ~08'5()3'64  Power  28  975/5  - i -4020347 


£x.  4.  To  find  the  365th  power  of 


£r.3.  To  find  the  4tb  power  of 
-09163.  _ I 

Root  09163  its  log.  2-9620377] 
index  - - - - 41 


l-(!045. 

Root  1-0045  its  log.  0 001 9499 
index  - - - 365 
P74S15 


Power  -0000704938  - 5-848 t5oa 
Here4  times  the  negatire  index  be-| 
iiig  8,  and  S to  carry,  the  difference! 
5 is  the  index  of  the  product.  I 


1 161*91. 

58407 


Power  5-148888  - 07i'7‘35 


V.  Evolution,  or  E.rtraSlion  of  Riots, 

Divide  the  logarithm  of  the  power,  or  given  number,  by  its  index, 
and  the  quotient  will  be  the  logarithm  of  the  root  required. 

Note,  When  the  index  of  the  logarithm  is  negative,  and  the  di- 
vlfor  is  not  exa£lly  contained  in  it  without  a remainder,  increafe  it 
by  fuch  a number  as  will  make  it  exadliy  divifible  -,  and  carry  die 
units  borrowed,  as  fo  many  tens,  to  the  left-hand  place  of  the  dc- 
eimal  part  of  the  logarithm  ; then  divide  the  reiults  by  the  index  of 
the  root. 


Ex. 
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Ex.  1.  To  find  the  fquare  root  of 
365. 

Power  365  - - 2)  2-56MQ29 
Root  19  1U498  - 1 2811^5 


£x.  3.  To  find  the  lO'h  root  of  2. 
Power  2 - - 10)0-3010300 

Root  107i;73  - 00301030 


Er.  5.  To  find  the  fquare  root  of 

■093. 

Power  093  - - 2)  2 9684829 
Root  -304959  - i-4842415 

Here  the  divifor  2 is  contained  ex- 
aftly  once  in  2 the  negative  index, 
therefore  thd  index  of  the  quotient 
is  1. 


Ex.  2.  _ To  find  the  cube  root  of 
12345. 

Power  12345  - 3)40914911 
Root  23  11162  - 1-3638304 

£x.  4.  To  find  the  365th  loot  of 
1-045. 

Power  1-045  365)  0-0191 163 

Root  1-0001 2 1 - 0-0000524 

Ex.  6.  To  find  the  cube  root  of 
■00048. 

Power  - - - 3)4-6812412 
Root  07829735  - 2-8937471 

Here  the  divifor  3 not  being  exadly 
contained  in  4,  augment  it  by  2,  to 
make  it  become  8,  in  which  the  di- 
vifor is  contained  jufl  2 times ; and 
the  2 burrowed  being  carried  to  the 
other  figures  6 &c,  makes  2-6812412, 
which  divided  by  3 gives  -8937471. 


OF  THE  TABLES  FOR  LOGARITHMS  TO  TWENTY 
PLACES. 

HP HESE  are  tables  2d,  3d,  and  4th,  beginning  at  page  1 37.  Of 
thefc,  table  2 contains  all  numbers  from  1 to  1000,  and  all  unevea 
numbers  from  1000  to  1161 ; with  their  logarithms  to  twenty  places : 
table  3 contains  all  numbers  from  101000  to  101139,  with  their  lo- 
garithms to  twenty  places,  and  the  ift,  2d,  and  3d  differences  of  thofe 
logarithms  : and  table  4 contains  all  logaritlims  regularly  from  00001 
to  00139,  with  their  correfponding  natural  numbers  to  twenty  places, 
as  alfo  the  111,  2d,  and  :;d  differences  of  thofe  numbers.  And  by 
tneans  of  them  may  be  found  the  logarithm  to  any  other  number,  and 
the  number  to  any  otliec  logarithnt,  to  twenty  places  of  .figures. 

/ 

(1.)  find  tht  Logarithms  to  given  Numiert. 

CasB  1 . If  the  given  number  i be  found  in  any  of  thefc  three 
tables  -,  then  its  logarithm  B is  in  the  line  even  with  it. 

Case  2.  If  b is  known  to  be  the  produ£l  or  quotient  of  numbers 
found  in  thefe  tables ; then  B is  the  fum  or  difference  of  th4  loga- 
rithms of  thofe  numbers. 

T Case 
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Case  3.  If  d,  the  firft  fix  fignificant  figures  of  a given  number 
V,  be  found  in  table  3 ; let  a be  an  integer,  A'  its  logarithm  } 
S the  remaining  figures  oi  V \ x the  complement  of  5 to  / or  1 ; 
D',  D",  D rfie  ift,  2d,  3d  differences  of  the  logarithms  in  the  lame 
line  with  A' ; _/"  = | D ' X x 4-  1 + D"  : 'I'lien  B'  the  logarithm  of 
the  number  h'  will  be 

D'  X S -f  A'  - - tol2^ 

4 A D\+  D’  X 5 4-  A'  - - to  n [ places  of  figures  nearly, 

i X S + A'  - - to  20) 

Ex.  1.  Given  the  number  i'  = 0"01010,26227,635I,  to  find  B' 

its  logarithm  nearly  to  twelve  places. 

Here  n' = 101026  A' = 00143,31579,747 

§ = 0-2276351  SD'  - - - + 9785,618— 

D = 429S81746  . B'  = 2-00443,41 36  S365— 

Ex.  2.  Given  V — 0-01010,26227,63509,626,  to  find  B'  its  log. 
nearly  to  17  places.  Here  d = 101026. 

5 = 0-22763,509626  ; x = 0-772365  i D'  = 42938,174579  j D' 
= 425510. 

NowixD" 16432,45 

D' 42988,17457,86 

' xD"  + D' 42988,33890,31 

i X D'  + D'  xS-- 9^85,65466,42 

A'  - - - 0-0443,31579,7-1695,33 

And  X D"  + D'  X S + A',  or  B'  2 00443,11365,40161,75 

Ex.  3.  Giveh  h'  — 0-0101 0,26227,63509,62573,1 7345,  to  find  S' 
its  log.  nearly  to  20  places.  n'=  101026. 

i =0-22763,50962,573n3;.r  = 0*77236, 490374;  r+1  =1-772365; 
D'=42931),17457,S6301 ; D' = 42550,96343  ; D'"  = 84236. 
Now  jD”xx+l  - 49766 

D" 42550,96343 

f 423  j 1 ,46 1 09 

\xf  - - - - 16432,62757 

D' 42988,17457,86301 

I xf  + D'  4‘29^ 8,33890,4905 8 

i xf  + D'  xS  - --  --  - 9785,65466,45604 

A'  - - - 00143,31579,74695/32791 

AnAB'  -------  2,00443,41365,10161,78395 

Case  4.  If  the  number  b do  not  come  under  one  of  the  preceding 
cafes : put  a for  the  firft  five  figures  of  5 ; « for  101,  the  leaft,  or 

fome  one,  of  the  numbers  in  table  3 ; then  - or  — = a is  to  be  had 

n a 

in  table  2,  with  A its  logarithm  j let  b’  = - or  ba,  and  d the 

a 

firft  fix  fignificant  figures  oi'b'  (found  in  table  3)  be  an  integer, 

and 
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and  A'  its  logarithm  j put  S for  the  remaining  figures  of  i'  j x the 
complement  of  S to  d'i  D',  D",  D",  the  1ft,  2d,  3d,  differ- 
ences of  the  logarithms  in  the  fame  line  with  A'  •,  / =■  i D'"  X 
a-  + 1 + D".  Then  B the  logarithm  of  the  number  l>  will  be 

X 5 + A'  ± A = B'  ± A to  12  . 

[ xD  + D xS+A  ±A_B±Aton>  figures  nearly. 

'A-/  + D'  X S + A'  ± A = B'  ± A to  20) 

Ex.  Given  b = 3-14159,26535,89193,23846,26434,  to  findBto 
twenty  places.  / 

a, 

Hereet  = 31415  Let  <j  = - = 311. 

b ” 

Theny  =-=  0-01010,15840,95144,02910,51  i a' = 101015. 
a 

S =0-84095,14402,91051;  = 0-15904,85591 ; Jf+  1 =1-15005; 

D'=  42992,85514,06831  ;D"=  42560,23099;  D'"  = 84265. 


Now  i D"  X * -M 32555 

D" 42560,23099 


/ 


D' 


i ar/  + D ' X S 
A' 


And  B 


42560,55654 

- - . . - ”3384,59161 

- - - 42992,85514,06331 

- - - 42992",8»958,660‘(8 

- - - 36154,93242,03919 

- 00438,58681,14054,30961 

- 49216,03890,26831,50555 
0-491 14,93126,94133,851 35 


Or,  let  a = - = 3-216  = 0-536 

a 


X 6. 


Then  b'  rz  ba  = 10-10336,19139,44115,0549  ; d — 101033.  - 

S =0-61913,94411,50549  ; a-  = O-38026,055225;  x+  1 = 1-38026; 
D'=  42985,19618,80160;  D"=  42545,06141  ; = 84219. 

Now  i D ' X *TT 

D"  42545,06141 

y - 42545,45495 

t xf  - 80n9,11910 

* D'  - - ,42985,19618,80160 


i x/  X ly 42985,21101.98610 

X S 26639,61181,8881  1 

A'  - - - 00446,32488,03359,61854 

B'  - --  --  --  1-00446,59121,10541,50665 

A 0-50131,60400,16413,65230 

= B'— -A  - - - - 0-49114,98126,94133,86435 


(II.)  To 
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To  find  the  Numbers  to  given  Logarithms. 

Case  1 . Wlicn  the  lognr'uhm  B is  found  in  any  of  tliefe  three 
tables  : then  its  number  b is  in  the  line  even  with  it. 

Cast.  2.  If  the  firft  five  figures  (omitting  the  index)  of  a given 
logarithm  B',  be  between  OOI-.}2  and  0!J  1-92  : take  them  as  an  inte- 
ger, and  put  A'  and  C for  the  logarithms,  in  table  3,  next  lei's  and 
greater  than  B',  a'  and  c their  numbers  ; let  D'  (=  C'  — A ) and 
D'be  the  1ft  and  2d  differences  in  the  line  with  A'-,  A = B'  — A ; 

rf'  = (c'  - a'  =)  1 i X = S = F+f>TiT  = 

+ S,  nearly  true  to  1 7 places  of  figures. 

Ex,  Given  the  logarithm  B'  - = 5,0O4.46, 59 127,70547,507 

to  find  4'  its  number.  A'  = 5,00446,324X8,03359,6 1 9 

ss'  = 101033  ' A = 0-26639,67  187,688 

S - - - 0-61973,944776  D'  = 0-42985,19618,808 

4'=  10l0:3  3-0197^944776  D' — A = 0-1 6345,52430,920 

X = 0 3R026 
D"  tz  0-00000,42545 
i X D"  — 0-00000,08089,1 
D'  + i X D"  = 0-42985,27707,9 
But  when  any  other  logarithm  B is  given,  fubduft  -004321  from 
the  firft  fix  figures  of  B : call  the  remainder  R,  and  let  A be  the 
logarithm  in  table  2,  next  lefs  than  R,  or  next  greater  than  the 
complement  of  R,  and  a its  number : then  B’  = B — A,  or  B = 
B + A,  will  be  within  the  limits  of  table  3,  and  b'  will  be  found 

as  in  the  preceding  example  -,  and  if  B'  — B — A,  then  b — ab'  \ 

or  if  B'  ==  B + A,  then  b — 

a 

Case  3.  If  A',  the  firft  five  figures  (omitting  the  index)  of  a 
given  logarithm  B',  be  found  in  table  4 : let  a'  be  its  number  ; and 
put  a'  as  an  integer,  and  A the  remaining  figures  of  B',  and  X the 
complement  of  A to  D’;'r/',  d\  d",  the  ift,  2d,  3d  differences  of 
the  numbers  in  the  fame  line  with  o'  f =■  d'  — j^/"'xX  + l: 
lltcn  the  number  b’,  whofc  logarithm  is  B , will  be 

d xA-fa'  - - tol2S 

i X X A + a'  - - to  17  'places  of  figures  nearly, 

d — iXf  X A + a’  - - to  20 3 

Ex.  Given  the  logarithm  B'  =:  0-00006,93311,37711,69929,  to 
find  b'  its  number  to  20  places.  Here  A'  — 00006. 
2i:=0-933n,3771 1,69929-,  X = 0-0668S, 622883;  X+  1 =l-066886j 
23029,29742,21293  } = 53027,52746  \ d“  =1-22100. 


Now 
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Now  X X + 1 
d" 

/ 

iX/  - - 

d'  - - . - 
if-iXf  .... 
if  — - - - 

a 

And  i'  ------ 


- - - - 43422 

- - 53027,52746 

- - 53027,09384 

1773,39115 

23029,29742,21293 
- - 23029,27968,82173 

- - 21488,93801,72000 

10001,38 164,64943,57474 
1-0001 5,96535,87452,9474 


Case  4.  If  the  logarithm  B do  not  come  under  one  of  the  pre- 
ceding cafes.  Put  A for  the  logarithm  in  table  2,  next  lefs  than  B, 
or  next  greater  than  the  complement  of  B,  and  a its  number ; let 
B'  = B — -A,  or  B = B + A ; and  A',  the  firft  five  figures  of  B', 
may  be  had  in  table  4,  with  d its  number ; put  A as  an  integer, 
and  let  A be  the  remaining  figures  of  B' ; X tiie  complement  of  A 
to  D } d,  if,  d",  the  ift,  2d,  3d  ditferences  of  the  numbers  in  the 
fame  line  with  d \ J — d'  — y * X X + It  then  the  number 
whofe  logarithm  is  B',  will  be 

d X.  A + d'  X a =:  ai'  to  U\ 

X . = ,0  ,6  • 

d — iXj  XA  + a'Xa^ai'to  ig) 

Ex.  Given  B = 4-46'<72,61 172,07184,15204,  to  find  i its  number. 

Let  A = l-46239,7g978,98956,08733.  o = 29. 

B'  =B  — A =5-00132,81 193,08228,06471.  A'  = 00132 
A = 0-81193,08228,06471}  X = O-18806,91772}  X + 1 = 1*18807; 
d-  23096,20835,34589;  rf"=  5318 1,59733  ; <T  = 1-22457. 

Nowj/'xX+l 

- 53181,59733 

y - --  -- 53181,11237 

iX/ ---  - 5000,86402 

d" - 23096,20835,34589 

d — iXf 23096,15834,48187 

d — iXfxA 18752,48284,84771 

d - - - 10030,44036,01963,96355 

d - - - 10030,62788,50248,82626 

i =ab‘  - - - - 0-00029,08882,086165,72159,6154 


Or, 
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Or,  given  B = 4-4fi31'2, 61 172,07184,15204,  to  find  b. 

Let  A = 2-53655, 84425.71530, 1 1205.  a = 344. 

B’  = B + A=  1 •00028,4551*7,787 14,26402.  A'  = OOois, 


A 

d! 


0’45597,7871  4,26409}  X = 0-54402, 21 286}  X+  1 = 1'54402; 
23040,96629,51521  }d"=  53054,39634  ; rf""  = r22163. 


Now  .}  t/"  X X + 
d-  . ...  . 


f 

. ‘.y : : : 

X/  - . 

i X / X A 

a' 


--  62874 

53054,39634 

530^,76760 

14431,31  i 79 

- - - - 23010,96629,91521 

- - - - 23040,821 98, 7034 j 

- - - -'l  0506, 10496,55627 

- - 1^6,4493 1,7M]^1,67^2^ 

- - 1 0006,55437,8 1 008,22908 

0-00029,08882,08665,72159,616 


OF  THE  TABLES  FOR  LOGARITHMS  TO  SIXTY-ONE 

PLACES. 

Thefe  are  tables  5 and  6,  from  page  203  to  page  207  } the  former 
containing  the  natural  numbers  in  regular  order  from  1 to  1 00,  and 
after  that  all  the  primes  up  to  11 00,  with  their  correfponding  loga- 
rithms, to  fixty-onc  places  of  figures ; and  the  latter  in  page  207 
contains  all  numbers  in  order  from  999980  to  1000020,  witii  their 
logarithms,  to  fixty-one  places,  as  alfothe  ill,  2d,  3d,  and  4th  dif- 
ferences of  thefe  logarithms.  And  the  ufe  of  thefe  tables,  in  finding 
the  logarithm  to  any  number,  or  the  number  to  any  logarithm,  each 
to  fixty-one  places  of  figures,  -will  be  as  follows. 


1.  Am 
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:=;  o;  thU  will  converge  fwifter  than  the  preceding.  Such  expedients  may  be  found  for  mod  numbers  that  can  be  prnpofed. 

Nut,  Of  any  number  produced  between  the  numbers  in  table  6j  the  logarithm  may  be  mod  eaGly  had  to  30  places,  by  the  feveral 
diffetences  annexed. 
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9 

OF  THE  TABLE  OF  HYPERBOLIC  LOGARITHMS. 

This  is  table  7,  in  pages  208  211,  which  contain  the  ferief 

of  numbers  I'OI,  I ‘02,  1'03  &c  to  10-iK),  with  their  hyperbolic 
logarithms  to  feven  places  of  figures.  They  are  fo  called  becaufe 
tliey  fquare  the  afymptotic  fpaces  of  the  right-angled  hyperbola ; 
and  they  are  very  ufeiul  in  finding  fluents,  and  the  fums  of  infinite 
feries.  The  table,  as  well  as  the  following  rules,  were  fird  given  at 
the  end  of  Simpfon’s  fluxions,  but  they  were  rendered  much  more 
corredi  in  the  French  edition  of  Gardiner’s  tables,  printed  at  Avi- 
gnon in  1770,  being  very  incorrect  in  the  lad  figure  inSimpfon’i 
book.  But  both  thofe  books  are  very  erroneous  in  the  example  for 
finding  logarithms  by  the  table. 


1.  }f'’iien  the  given  Number  is  between  1 and  10. 


From  the  given  number  fubtradt  the  next  lefs  tabular  number, 
divide  the  remainder  by  the  faid  tabular  number  incre^fed  by  half 
the  remainder ; add  the  quotient  to  the  logarithm  of  the  faid  tabu- 
lar number,  and  the  fum  will  be  the  logarithm  of  the  number 
propofed. 

Ex.  To  find  the  hyperbolic  loga- 
rithm of  3'45678.  Here  the  next  Icfs 
number  is  ,3’45,  and  its  logarithm 
1*2383742,  the  remainder  or  dividend 
•00678,  its  half  339,  which  joined  to 
the  tabular  number  3'45,  gives  the  divifor  ; the  quotient  *0019633 
added  to  the  tabular  logarithm  1*2383742,  gives  1*24(J3375  the  re- 
quired logarithm  of  3*45678. 


3*45339)  *00678  (*0019633 
1*2  <83742 
log.  1*2403375 


2.  When  the  given  Number  exceeds  1 0. 

Find  the  logarithm  of  the  number  as  above,  fuppofing  all  the 
figures  after  the  firft  to  be  decimals,  then  to  that  logarithm  add 
2*3025851,  or  4*605 1702,  or  6*9077553,  &c,  according  as  the  given 
number  contains  2,  or  3,  or  4,  &ic,  places  of  integers.  I'hat  is, 
add  2*302585092994  multiplied  by  the  index  of  the  power  of  10, 
by  which  the  given  number  was  divided  to  bring  it  to  one  integer, 
or  within  the  limits  of  the  table. 

£x.  To  find  the  hyperbolic  logarithm  of  345*678. 

This  number  divided  by  100  or  10',  to  bring  it  within  1*2403375 
the  limits  of  the  table,  or  removing  the  decimal  point  4*605 1702 
two  places,  gives  3*45678,  the  logarithm  of  which  as  5*845o077 
above  found  is  1*2103375,  to  which  adding  4 6051702 
the  hyperbolic  logarithm  of  100,  the  fum  is  5*8455077  the  hyper- 
bolic logarithm  required  of  345*678. 

Note, 


Digitized  by  Google 


OF  THE  TABLES. 


Ml 


Nott,  The  hyperbolic  logarithm  of  any  number  may  be  alfo  found 
from  Briggs's  logarithms,  viz.  multiplying  Briggs’s  logarithm  of  th« 
fame  number  by  the  hyperbolic  logarithm  of  10,  viz. 

Multiplying  by  - - 2-30258,50929,94045,68401,79914, 

Or  dividing  by  its  reciprocal  -43429,44819,03251,82765,1 1289. 

OF  THE  LOGISTIC  LOGARITHMS. 

Thefe  are  in  table  8,  pages  212  - - - 216,  which  contain  the 
logiftic  logarithm  of  every  fccond  as  far  as  the  firft  80'  or  4800''. 

The  loeidjf  logarithm  of  any  number  of  fcconds  is  the  difference 
between  the  logarithm  of  3600"  and  the  logarithm  of  that  number 
of  feconds. 

The  chief  ufe  of  the  table  of  logiftic  logarithms,  is  for  the  ready 
computing  a proportional  part  in  minutes  and  feconds,  when  two 
terms  of  the  proportion  are  minutes  and  feconds,  hours  and  minutes, 
or  other  numbers. 

When  two  terms  of  the  proportion  are  common  numbers,  their 
common  logarithms  may  be  ufed  indead  of  their  logidic  logarithms, 
putting  the  logarithm  where  its  complement  dtould  be,  and  the 
contrary. 

1.  Tfl  _/fW  the  LogiJIic  Logarithm  of  any  Number  of  Minutes  and 
Seconds,  within  the  Limits  of  the  Table. 

At  the  top  of  the  table  find  the  minutes,  and  in  the  fame  co- 
lumn, even  with  the  feconds  on  the  left-hand  fide,  is  the  logidic 
logarithm. 

Note,  When  hours  are  made  any  terms  of  the  proportion,  they 
are  to  be  taken  as  if  they  were  minutes,  and  the  minutes  of  an  hour 
as  if  they  were  feconds. 


2.  To  find  the  Lopfiie  Logarithm  of  any  Number  not  exceeding  4800. 

In  the  2d  row,  next  the  top  of  the  table,  find  the  number  next  lefs 
than  that  given  ; then  in  the  fame  cohimn,  even  with  the  difference 
on  the  left-hand  fide,  is  found  the  logidic  logarithm. 

When  two  given  terms  of  the  proportion  are  common  numbers, 
one  or  both  greater  than  4800,  take  their  halves,  thirds,  &c,  in- 
dead of  them.  But  when  only  one  of  the  given  terms  is  a common 
number,  and  that  greater  than  4800,  take  its  half,  third,  &c,  and 
multiply  the  4th  term  by  2,  'i,  &c. 

The  logidic  logarithms  in  this  table  are  all  affirmative,  as  well 
above  as  below  60';  but  the  index  of  thofe  above  60'  is  — 1 ; be- 
low 60'  down  to  6',  the  index  is  0 ; and  below  6',  the  indices  (being 
either  1,  2,  or  3)  arc  expreffed  in  the  table. 

EXAMPLES. 
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EXAMPLES. 


6o' 

- lo.  leg. 

At  6t)'  • 

- lo.  log.  .As  60'  - 

- lo.  log. 

To  46'  12' 

- 01135 

To  78  27" 

- 1 8836  To  1531 

- 0-3713 

So  8 7 

- 0-86Hb 

80  13  53 

- 0 63.57  S»  40  1-2" 

- 0 1135 

To  6 15 

- 0 9«23 

To  18  9 

- 0 5I93|To1179  - 

- 0-4848 

At  46'  12" 

CO.  T-8865 

As  78  27" 

CD.O  II64I  As  40'  12" 

CO.  1-8865 

To  60  0 

- OOtXX) 

To  60  0 

- o-txxx;,To  1179  - 

- 04848 

So  6 15 

- 0'9823 

So  18  9 

- OJ193|So  60' 0" 

- 00000 

To  8 7 

- O' 868b 

To  13  53 

- 0-6357,To  1531  - 

- O-37T3 

As6o'  - 

CO. 0 0000 

As  24"  - 

• 

CO.  T-6021^As  24"  - 

CO.  I-6021 

To  4721 

1-6823 

To  46'  11" 

- 0 1 137,  To  76  34" 

- rb941 

So  37'  28" 

- 02045 

So  8''  7' 

- 0 8688,  So  13"  63' 

- 0-6357 

To  2y48  - 

- O-ObObi 

To  15'  37" 

- 0 5846' To  44  17" 

- 'OT319 

At  4721  - 

CO. 0 1177 

As  46'  U" 

i 

CO.  l-8a63iAi  76'  34" 

CO.  0 1059 

To  60  0 " 

- o-(X)Oo 

To  24"  - 

- 0-3979  I'o  24"  - 

- 0-3979 

So  2t)48  - 

• OObOb 

So  15'  37" 

- 0-6’h4(>So  14'  17" 

- 01319 

To  37'  28" 

- 0-2045 

j'l'o  8"  7' 

- 0 8688,  To  13"  53' 

— ■ — ■ 1 

- 66357 

. The  logidic  logarithms  may  conveniently  be  ufed  in  trigonorne- 
trlcal  operations,  when  two  ol  the  terms  are  fniaJl  arcs,  with  the 
logarithmic  fines  or  tangents  of  otlier  arcs  ; obferving,  that  inllead 
of  the  logarithmic  fine  or  tangent,  to  taLe  the  complement  of  their 
logiilic  logarithm  ; and  the  contrary. 

But  this  may  be  as  readily  and  more  naturally  done  by  the  loga- 
rithmic fines  and  tangents  themfelves  of  fuch  fmall  arcs,  as  taken 
from  tlie  next  following  tabic  of  fines  and  tangents  for  every  lecond 

of  the  lirft  2°  or  1 20'. 

/■ 

OF  THE  LOGARITHMIC  SINES  AND  T.VNGENTS  TO 
EVERY  SECOND. 

Table  9,  pages  218  .247,  contains  the  log.  fines  and  tan- 

gents for  every  fingle  fccond  of  the  firft  2 degrees  of  the  quadrant ; 
the  fines  being  placed  on  the  left-hand  pages,  and  the  tangents  on  the 
right.  The  degrees  and  minutes  are  placed  at  the  top  of  the  co- 
lumns, and  die  feconds  on  the  left-hand  fide,  of  each  page,  the 
logarithmic  fine  or  tangent  being  found  in  the  common  angle  of 
meeting.  So  of  1°  5‘I  54"  the  log.  fine  is  8‘5I6342t),  and  the  log. 
tangent  8'5 165762. 

’Ehe  fame  numbers  are  alfo  the  cofincs  and  cotangents  of  the  laft 
2 degrees  of  the  quadrant,  thofe  degrees  with  their  minutes  being 
placed  at  the  bottom  of  the  columns,  and  their  feconds  afeending 

oa 
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on  the  right-hand  fide  of  the  pages.  So  the  coCne  of  88“  T 6"  is 
8’al631-20,  and  its  cotangent  Svvlii5762. 

When  it  is  required  to  lind  the  fine  or  tangent  &c  to  3ds  &c,  or 
any  other  frafiional  part  of  a fecond,  fubtrafl  the  tabular  fine  or 
tangent  of  the  complete  feconds  from  the  next  to  it  in  the  table, 
and  take  the  like  proportional  part  of  the  difference  ; which  part 
added  to,  or  taken  from,  the  faid  tabular  fine  or  tangent,  accord- 
ing as  it  is  increaftng  or  decreaCng,  will  give  the  fine  or  tangent 
required. 


£x.  To  find  the  log.  fine  of  1”52'  54'  25'"  or  1”  52'  54"  otyV 


Here  the  fine  of  1“  53'  54" 
taken  from  the  next  leaves 
641,  which  multiplied  by  5 
and  divided  by  12,  or  multi- 
plied by  25  and  divided  by 
60,  gives  267  the  pro.  part ; 
this  added  to  the  firft  fine  gives 
that  which  was  required. 


1®  52'54"  fine  8-5Ui3420 
1 52  55  - 8-51(>406l 

•In.  041 
5 

17):i205 
pro.  part.  “20J 
1«52'S4'^  . 8-.'il634ao 
1®  52“  54"  25"'ii-5l&30b7 


On  the  contrary,  if  a fine  or  tangent  be  given,  to  find  the  cor- 
refpondlng  arc  } take  the  difference  between  it  and  the  next  lefs  ta- 
bular number,  and  the  difference  between  the  next  lefs  and  greater 
tabular  numbers,  fo  (hall  tlie  lefs  difference  be  the  numerator,  and 
the  greater  the  denominator,  of  the  fraftional  part  to  be  added  to 
the  arc  of  the  lefs  tabular  number ; which  fraffion  may  alfo,  if  re- 
quired, be  either  turned  into  a decimal,  or  into  3ds  &c,  by  multi- 
plying the  numerator  by  60,  and  dividing  by  the  denominator. 


Ex.  To  find  the  arc  whofe  fine  is  8 -5163900. 


Finding  the  number  is  between  the 
fines  of  1®  52'  55"  and  1®  52'  54", 
take  the  differences  between  the  fines 
as  in  the  margin,  and  the  differences 
give  for  the  fradfion  of  a fecond, 
or  nearly,  which  abbreviates  to 
= 45"' t and  therefore  the  arc  fought  is  1 


1»52'55'  - 8-5164061 

1 52  54  - 8-5 1 63+20 

1 52  54  45"  8-5163:iOO 

diff.  - - 480 
diff.  - - 641 

1®  52'  54"  45'". 

Where  the  1ft  differences  of  the  fines  and  tangents  alter  much, 
as  near  the  beginning  of  the  table,  the  2d,  3d,  &c,  differences  may 
be  taken  in,  and  then  the  logarithmic  fine  or  tangent  will  be  expreifed 
by  this  feries,  viz. 

Q=A-f  »D'-f  *.  — 2 — D"+jr,  -^•-^D'"&c,ornearlyA-f  D'— JD".  >fj 


where  A is  the  next  lefs  tabular  logarithm,  D',  D",  D'",  3cc,  the 
1ft,  2d,  3d,  &c  differences  of  the  tabular  logaridims,  and  x the 
fra&ional  part  of -the  arc  over  the  complete  Hcmids. 

Ex, 
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Ex,  To  find  the  Ior.  tangent  of  5'  l"  12"'  C* or  5'  1"  or  S'  1 " •20f>. 

Tang.  I I Here  A=7164141;;  D' = U404; 

S'  O”  - 7'1626964^  JD"  and  the  mean  2d  diff.  1) ' = — 49.  Hence 
S I - 7 lt)4i4i7l.^-49  A - - 7-1641417 

5 2 - 7-165S621I  ^.47  xD'  . - . 2977 

S 3 - 7-1670I78I  x-l 

*.  — D"  ...  4 

ITierefore  the  tangent  of  5' 1"  12'"  24""  ....  7 1644398 
And  on  the  other  hand,  when  the  fine  or  tangent  is  gttten,  and 
falls  near  the  beginning  of  the  table,  from  the  fame  feries  wt  may 
find  X the  fra61ional  part  of  a fecond.  For  fuppofe  it  be  required 
to  find  the  arc  whofe  tangent  is  7-1644398.  This  falling  between 
the  tangents  of  5'  l'  and  5'  2",  take  the  differences,  &c,  as  above 

JP— ‘1 

nnd  the  feries  gives  7- 1644398  = 7- 1641417  + *D’  + ^ D"i 

or  2981  = 14404  x — 24. — ar,  or — 24ar*+  14428  x=  2981  ; 
which  gives  x = *2067"  nearly  =12"  24'*.  Therefore  the  arc 
required  is  S'  l"  12"'  24"".  Or  rather  the  approximate  value  A + 

Q— A 2981  2981 

ly  — i D"  • — Q»  g'ves  X = j)' — - 14404  + 24  ~ 14428  “ 
*2067,  the  fame  as  before. 

OF  THE  LARGE  TABLE  OF  NATURAL  AND  LOGA- 
RITHMIC  SINES,  TANGENTS,  SECANTS,  AND  VERSED 
SINES. 


Table  10,  page  248  - - — 337,  contains  all  the  fines,  tangents, 
fecants,  and  verfed  fines,  both  natural  and  logarithmic,  to  every 
minute  of  the  quadrant,  the  degrees  at  top,  and  minutes  defeending 
down  the  left-hand  fide  as  far  as  4^5"  ',  or  the  middle  of  the  quadrant, 
and  from  thence  returning  with  the  degrees  at  the  bottom,  and  the 
minutes  afcciiding  by  the  right-hand  fide  to  90®,  or  the  other  half 
of  the  quadrant,  in  fuch  fort,  that  any  arc  on  the  one  fide  is  on  the 
fame  line  with  its  complement  on  the  other  fide  j the  refpeftivc 
fines,  cofines,  tangents,  cotangents,  &c,  being  on  the  fame  line 
with  the  minutes,  and  in  the  columns  figned  with  their  refpe£live 
names,  at  top  when  the  degrees  are  at  top,  but  at  the  bottom  when 
the  degrees  are  at  the  bottom,  'fhe  natural  fines,  tangents,  &c, 
are  placed  all  together  on  the  left-hand  pages,  and  the  logarithmic 
ones  all  together,  facing  them,  on  the  right-hand  pages.  Alfo  in 
the  naturals  there  are  two  columns  of  the  common  differences,  and 
in  the  logarithmic  3 columns  of  common  differences,  each  column 
of  differences  being  placed  between  the  two  columns  of  numbers 
having  the  fame  differences  j fo  that  thefe  differences  ferve  for 
both  their  right-hand  and  left-hand  adjacent  columns ; alfo  each 
differential  number  is  fet  oppofite  the  fpacc  between  the  numbers 
whofe  difference  it  is.  The  numbers  on  the  fame  line  in  thofe  co- 
lumns having  fuch  common  differences,  are  mutually  complements 
' of 
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ef  each  other ; fo  that  the  fum  of  the  decimal  figures  of  any  two 
fuch  numbers,  is  always  1 integer,  with  0 in  each  place  of  deci- 
mals. 

All  this  will  be  evident  by  infpe£ling  one  page  of  each  fort,  as 
well  as  the  method  of  taking  out  the  fine,  &c,  to  any  degrees  and 
complete  minutes.  It  is  however  to  be  obferved,  that  in  all  the 
log.  fines,  tangents,  &c,  and  in  fuch  of  the  natural  as  have  any 
fignificant  figure  for  their  index  or  charadleriftic,  the  indices  are 
exprelTed  in  the  tabic,  and  the  feparating  point  is  placed  between 
the  index  and  the  decimal  part  of  the  number ; but  in  feveral  co- 
lumns of  the  natural  fines,  &c,  having  0 for  their  integer  or  index, 
both  the  index  and  decimal  feparating  point  are  omitted  ; and  where- 
ever  this  is  the  cafe,  it  is  to  be  underltood  that  all  the  figures  in  fuch 
columns  are  decimals,  wanting  before  them  only  the  feparating  point 
and  index  0.  . 

■^The  fine,  tangent,  or  fecant  of  any  arc,  has  the  fame  value,  or 
is  exprefied  by  the  fame  number,  as  the  fine,  tangent,  or  fecant  of 
the  fupplement  of  that  arc  *,  for  which  reafon  the  tables  are  carried 
only  to  a quadrant  or  90  degrees.  So  that  when  an  arc  is  greater 
than  90®,  fubfraft  it  from  180®,  and  take  the  fine,  tang,  or  fecant  of 
the  remainder,  for  that  of  the  arc  given.  But  this  property  does  not 
take  place  between  the  verfed  fines  of  arcs  and  theit  fupplements  : 
and  to  find  the  verfed  fine  of  an  arc  greater  than  90®,  proceed  thus  : 
in  the  natural  verfed  fines,  to  radius  add  the  natural  cofine,  the  fum 
will  be  the  natural  verfed  fine } and  in  the  log.  verfed  fines,  add 
O' 30 10300  to  twice  the  log.  fine  of  half  the  arc,  the  fum,  abating 
radius  10*0000000,  will  be  the  log.  verfed  fine  required. 

1.  Gk.tn  any  Arc  ; to  find  its  Sine,  Cofint,  Tangent,  (Ac. 

Seek  the  degrees  at  the  top  or  bottom,  and  the  minutes  refpeft- 
ively  on  the  left  or  right ; then  on  the  fame  line  with  thefe  is  the 
fine,  &c.  each  in  its  proper  column,  the  title  being  at  the  top  or 
bottom,  according  as  the  degrees  are. 

But  when  the  given  arc  contains  any  parts  of  a minute,  interme- 
diate to  thofe  found  in  the  table : take  the  difference  between  the 
tabular  fines,  &c,  of  the  given  degrees  and  minutes,  and  of  the  mi- 
nute next  greater  ; then  take  the  proportional  part  of  that  difference 
for  the  parts  of  the  minute,  and  add  it  to  the  fine,  tangent,  fecant, 
and  verfed  fine,  or  fubtradl  it  from  the  edtine,  cotangent,  cofecant, 
or  coverfed  fine,  of  the  given  degrees  and  minutes } fo  (hall  the  fum 
or  remainder  be  the  fine,  &c,  required. 

Note,  The  proportional  part  is  found  thus,  as  l'  is  to  the  given 
intermediate  part  of  a minute,  fo  is  the  whole  difference  to  the  pro- 
portional part  required  ; which  therefore  is  found  by  multiplying 
the  difference  by  the  faid  intermediate  part.  Alfo  that  intermediate 
part  may  be  exprdl'ed  either  by  a vulgar  fradion,  or  a decimal,  or  a 
fcxagefimal  in  feconds,  thirds,  &c,  and  the  fradion  or  fexagefimal 
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majrbe  firft  reduced  to  a decimal,  if  it  be  thought  better  fo  to  do,  by 
diriding  the  numerator  of  the  fradlion  by  the  denominator,  or  by  di- 
viding the  fcxageCmal  by  60. 


EXAMPLES. 

I.  To  find  the  natural  fine  of  12.  To  find  the  natural  tangent  of 

8"  9'  10 " 24"'. 

8"  10'  tang.  - - 143.5084 

- 8 9 - - _1«2115 

diff.  2(f6g 

1 : 2969  : ; (lo"  24"'=)  -ly'; ; +^5 
- - 1432115 

6“  9'  10"  24"'  - 1432630 


10  4S'  28"  12"'. 

Inthecolumnof  di  (Terence  between 
the  natural  fines  of  1®43'  and  1“  4f» 
is  the  difference  2907  ; and  23"  12"'j 
being  = 28-2"  = 47' ; therefore  as 
1 : 2907  : : -47  : the  pro.  part  + 13W)j 
to  which  add  fin.  1°  48'  - 0314108| 
makes  fin.  of  1®48'  28"  12"' 6.‘(J5474- 


3.  To  find  the  nat.  coverfed  fine  of 
4“  O'  5"  40'".  i 

1:  2902  (tab.  dif.)::~  = 


4.  To  find  the  logarithmic  cofine  of 
6"8^4'2" 


S 40  : pro.  part 
4®  6'  coverf.  - - 
4®  6'  5"  40"  - 


9285026 

92S47.52I 


274;  1 : 13G(tab.dif.)  ::'7'=42" : pr.pt.  - 95 
6"  8'  cofine  - 9'99"50t)9 

6'>8'42"  - - ~^74974 


3.  To  find  the  log.  fee.  of  7®  12"  .50 

l:i60tab.dif.::  'L=t50":  pr.  pt.  + 133 
t) 

7®  12' fecant  - iQ-0034361 
, 7®  12' 50"  - “10  00345741 


:6.  To  find  the  logarithm  cotangent  of 
' 39®  4'  12"  20"'. 

1 : 2.581  tab.  dif.  : : '20^  = ; 

12"  20"':  pro.  part 
39”  4' cotail.  - I0-0905973 
3y-  4'  12"  20"'  10  0905447 


I —331 


The  foregoing  method  of  finding  the  proportional  part  of  the  ta- 
bular difference,  to  be  added  or  fubtradied,  by  one  finglc  propor- 
tion, is  only  true  when  tbofe  diftercnces  are  nearly  equal,  and  may 
do  for  all  except  for  the  tangents  and  fecants  of  large  arcs  near 
the  end  of  the  quadrant  in  the  natural  fines,  &c,  and  in  the  log. 
fines,  &c,  except  the  fines  and  verfed  fines  of  fniall  arcs,  the  tan- 
gents of  both  large  and  fmall  arcs,  and  the  fccants  of  large  arcs. 
And  when  much  accuracy  is  reijuircd,  thefe  excepted  parts  may  be 
found  by  the  feries  ufed  in  the  laft  article,  viz.  A + jr  D'  + 

X.'  D"  + X.  — &c.or  = A + D' — ^D".  at  near- 

ly ; where  A is  the  tabular  number  for  the  degrees  and  minutes 
D',  D",  D",  See.  the  ift,  2d,  3d,  See  tabular  differences,  and  r the 
fradlional  part  «yer  the  complete  minutes.  Sec  ; at  lead  it  may  be 
proper  to  hnd  the  tangents  and  fccants  of  very  large  arcs  from  this 
feries ; but  as  to  the  log.  fines,  verfed  lines,  and  t.mgcirts  of  fmall 
arcs,  they  may  alfo  be  found,  perhaps  eafier,  from  their  correfpond- 
ing  natural  ones,  viz.  fuid  the  natural  fine,  verfed  fine,  or  tangent 
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of  the  given  fmall  arc,  and  then  find  the  log.  of  fuch  natural  number 
by  the  1 ft  or  large  table  of  logarithms,  wTiich  will  be  the  log.  fine, 
&.C,  required.  And  the  log.  tangent  and  fecant  of  large  arcs  will 
be  alfo  found  by  taking  the  difl'erence  between  20  and  their  log. 
cotangent  and  cofine  refpe£Hvely.  And  laftly,  the  natural  tangents 
and  fecants  of  large  arcs  may  alfo  be  found  by  firft  finding  their  log. 
tangent  and  fecant,  and  then  finding  the  correfponding  nuntber. 


EXAMPLES. 


1.  To  find  the  log.  fine  of  1“  48'  28"  12"'. 

The  natural  fine,  found  in  Ex.  1.  above  is 
•031.'i474;  and  the  log.of  thisis8-  l!»89036 
which  is  the  log.  fine  required. 


< 

3.  To  find  the  log.  tang,  of  2®  23'  33"  36'". 

2°  23' its  nat.  tan.  - - 0416210 
1:2914  tab.  dif.::  -56'  = 33"  36^:  + 1632 
2“  23'  33"  36'"  nat.  tan.  - 0417842 
Itslog.2  23  33  36  log.  tang.  8-6210121 


5.  To  find  the  log.  fee.  of  88°  1 1'  31'  48". 
Its  complement  is  - - 1 48  28  12 
Its  log.  fine  in  Ex.  l.is  - - 8-49S9636 
Which  taken  from  - - - 20*0000000 

Leaves  1 . fee.  88°  1 1' 3 1"  48'"  fTioiOSe* 


In  the  6th  example,  the  natural  fecant 
is  found  by  the  differential  ferics  to  be 
31  •098339.  But  by  taking  the  number  to 
the  logarithm  of  jt,  a.s  found  in  the  Sth 
example,  it  is  31 '693333  ; which  feems  to 
be  the  more  accurate,  as  well  as  the  eafier 
way  ; and  indeed  this  method  by  the  feries 
feems  to  be,  in  fome  inftances,  more  trou- 
blefome,  and  lefs  accurate,  than  finding 
the  fecant  by  dividing  i by  the  cofine. 


2.  To  find  the  log.  verf.  of  1 ° 48'  28"  1 2'" 
1 ° 48'  nat.  verf.  - - - 0004934 

1 : 92  tab.  dif. : : '47'  = 28"  1 2'"  ; + 43 

1°4S'  28"  12'"  nat.  verf.' -"-000497  7 
Itslog.l  48  28  12  log.  verf.  6'6969676 


4.  To  find  the  log.  tang,  of  87°  36'  26"  24"'. 
Its  complement  is  - - 2 23  33  36 

Whofe  log.  tang,  in  Ex.  3.  is  8*6210121 
Taken  from  -----  20*0000000 


Leaves  log.  tan.  87°  36'  26'  24"!  1 *3789879 


6.  To  find  the  nat.  fee.  of  88°  1 1'  31"  43'". 


nat.  fee. 

ss® 

9' 

30*976074 

88 

10 

31*257577 

88 

11 

31*544246 

SS 

12 

31*836225 

88 

13 

32*133663 

D' 

281503 
286669 
29 1 979 
297438 


D" 
5 1 66 
5310 
5459 


D" 

144 

149 


Hence  A = 31*544246;  D'  = 291979; 
D"  = 5310;  the  mean  D'"  = 146; 

jr=*53'=  3r'43";  at.  ^~'  = — *12455; 

2 

X — I X — 2 

**  — ’00125. 

'Then  A ------  31*544246 

4'I)' 154718 

X — I 

r.— ^D'  -----  — 664 

X — 1 X — 2 

» 

31*098339 


X 


2.  Given 


Digitized  by  Google 


154 


/ 

DESCRIPTION  AND  USE 


2.  Given  any  Sine,  Tangent,  itic.  to  find  its  Are. 

Take  the  difference  between  the  next  lefs  and  greater  tabular 
numbers  of  the  fame  kind,  and  the  difference  between  the  given 
number  and  the  faid  next  lefs  or  next  greater  tabular  number,  ac- 
cording as  the  given  number  is  a fine,  tangent,  &c,  or  a cofine, 
cotangent,  &c,  noting  its  degrees  and  minutes  ; then  the  twjMif- 
ferences  will  be  the  terms  of  a vulgar  fra£lion  of  a minute,  to  be 
added  to  thofe  minutes,  to  give  the  arc  required. 

And  this  vulgar  fraftion  may  alfo,  if  required,  be  reduced  to  a 
decimal  by  dividing  the  lefs  or  numerator  by  the  denominator,  or 
brought  to  fexigefimals,  by  multiplying  by  60,  &c.  Alfo,  where 
the  tabular  differences  are  printed,  the  fubtradiign  of  the  lefs  tabular 
number  from  the  greater  is  faved. 


EXAMPLES. 


I . To  find  the  arc  to  the  natural  fine; 
•03 154 ■74. 

Anf.  48' 2S"  12"'03154’74 
Subtr.  1 48'nc.\tlefs0314108 
1^61; 

60 


3.  TofindthearctologarithmcoCn# 
9-9974974. 

6°  8'  - 9-9975069 
Anfwer  6“  8' 42"  9-9974974 

60 


Tab.  diff.  • 2907)  « 1960(28" 
5814 
23820 
23256 


564 

60 


2907)33840(12'" 

2.  To  find  the  arc  to  natural  tang. 
•1132630 

Next  greater  - 1435084 

Anf.  8®  9'  \(f  24"'  1432630 
Nextlcfs,fubt.fr.eachl  4321 15 
515 
60 

Tab.  difference  2969)30900(10" 
29690 
1210 

^ 

72000(24"' 

5938 

13220 


Tab.  difference  136)5700 
544 
260 


4.  To  find  the  arc  to  logarithm  cot. 
10-0905447. 

29<>  4'  - 10-0905978 

Anf.39'4'  1 2"  20"' 10-0905 447 
531 
60 


Tab.  difference  2581)31860(12" 
2581 
6050 
5162 
888 
60 


2581)53280(20'" 

5162 


1660 


The 
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The«bove  method  of  proportioning  by  the  firft  difference  alone, 
can  only  be  true  when  the  other  differences  arc  nothing,  or  very 
fmall  i but  other  means  mufl  be  ufed  ^cn  they  are  large,  viz.  for 
the  natural  tangents  and  fecants  of  veipiargc  arcs  ; and  for  the  lo- 
garithmic fines,  and  veri'ed  fines  of  fmall  arcs,  alfo  the  log.  fecants 
of  large  arcs,  with  the  log.  tangents  and  cotangents  both  of  fmall 
and  large  arcs.  When  the  log.  fine,  verfed  fine,  or  tangent  of  a 
fmall  arc  is  given,  by  means  of  the  table  of  logarithms  find  die  cor- 
refponding  natural  number,  and  then  the  arc  anfwering  to  it  in  the 
table  of  natural  fines,  &c.  But  when  the  log.  tangent  or  fecant  o^ 
a large  arc  is  propofed,  fubtra£l  it  from  20,  the  remainder  is  the 
log.  cotangent  or  cofine,  whicli  will  be  the  log.  tangent  or  fine  of  a 
fmall  arc  which  is  the  complement  of  that  required,  which  comple- 
ment will  be  found  as  in  the  laft  remark,  by  taking  the  correfpond- 
ing  natural  number,  and  finding  it  in  the  natural  tangents  or  fines ; 
then  fubtra£Hng  that  complemental  arc  from  90°,  leaves  the  required 
large  arc  anfwering  to  the  propofed  log.  tangent  or  fecant.  And 
when  t^ie  natural  tangent  or  fecant  of  a large  arc  is  propofed,  change 
it  into  the  log.  tangent  or  fecant  of  the  fiime,  by  taking  the  log.  of 
the  propofed  natural  number  ; then  proceed  with  it  as  above  in  the 
laft  remark. — Or,  what  relates  to  the  log.  fines  and  tangents  of  fmall 
arcs,  or  cofines  and  cotangents  of  large  ones,  will  be  belt  performed 
by  the  foregoing  table  for  every  fecond  of  the  firft  2 degrees. 


EXAMPLES. 


1.  To  find  the  arc  to  natural  tangent' 
50  0000000. 

20  0000000 

Given  50-0000000  itslog.l  l 699,0700 
•02  - - - - 83011)300 

0197330  nat.  tan.  ot  1“  8' 
2170 
00 

2910)  130200  (44" 

not 

1 380 
1 164 
210 

^ 

12960  (44"' 

1 104 
~ 13'20 

Hence  from  - - go®  0'  O"  O"' 

Take  the  comp.  - - 1 8 44  44 

Leaves  arc  required  88  51  1*5  I6 


' 2.  To  find  the  arc  to  natural  fecant 
31  0933333. 

20-0000000 
Given  3rfi99f  its  log.  1 1-.SOI030.5 
•0115474  - - 8 4.')890'35 

•0314109  nat.  fine  ol  1“  4S' 
1306 
W 

2907)  919OO  (29" 

5814 

23820 

23250  ' 

JU4 

M 

33840  (12'" 

2907 

4770 

Hence  from  - - go®  O'  O''  O'' 

Take  the  comp.  - I 48  28  1 2 
Leaves  arc  required  b.s  11  31 

• TRIGONO- 
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In  a riglit-Iined  triangle,  whofc  Tides  arc  A,  B,  c,  and  tlielr  oppoTite 
angles  a,  b,  c ■,  having  given  any  three  of  thefe,  of  wliicli  one  is  a lidc  ; to 
£ml  the  rell. 


Put  s for  the  fine,  s'  the  cofine,  t the  tangent,  and  t'  the  cotangent,  of  an  arcli  or 
angle,  to  the  radius  r ; alfo  L for  a logariUun,  and  i.'  its  arithmetical  comple- 
ment. Then 


Cafe  1.  When  three  tides  k,  B,  c,  are 
given. 

Put  A + B + c or  femiperimeter. 

-r,  , _ / (P— a)X(p— b) 

ihen  i,\c—rV  ^ ^ ;• 

A X B 

A 1 - , _ / ^ (P— t) 

And  s',  i f = r a/ i. 

aXb 

X..  «.  i c = 4 (l.  p— a »-J-  l' a + t'  n). 

i' ».  i c =:  4 (l.  p 4-  i.  p — c-h  l'  a 4-  e'  »). 
Hole,  When  a = b,  then 

S.  i f = y.—.  And  s'  i czzr  . 

A 2 ,a“ 


Cafe  2.  Given  two  fides  a,  ' b,  and  their 
included  angle  c. 


Put  s r:  90“-  4 f,  and  t.  d —1 — ? X t.  s ; 

a4-  B 

then  a — s-\-d-,  and  6 — s — d.  And 

C = ^(*AB  X S^^ 

^ rr 

Or  in  logarithms,  putting  l.  « = 

2l.  (a  — b),  and  1,.  r = l.  2a  4-  L.  2b 

4-  2l.  s.  4 f — 20, 

we  fliall  have  t.  c = 4 I.  (tt4-R)- 


If  the  angle  e be  right,  or  =:  90°; 
then  t.  a = t rit.b  = ~r-, 

B A 


r r 

A,  or  = _ B, 

3.a  s.o 

— B ; we  ftiall  have 
6 = go’—  I (,  and 


or  ■✓a^4-  b’. 

jc=L^X2*. 


Cafe  3.  When  a fide  and  its  oppofite 
angle  are  among  the  terms  given. 

\ 

ITien  — — I:  — ‘t- ; from  which 
s.a  s.^  s.f 

equations  any  term  wanted  may  be  found. 

When  an  angle,  as  a,  is  go^  and  a and 

c arc  given,  then  

B — a/  A®  — c*  r:  •/  (*4~c)  X (a  — c). 
And  L.  B = 1(1..  A 4*  c + t-.  A — c). 

Hole,  When  two  fides  a,  b,  and  an 
angle  a oppofite  to  one  of  them,  are 
given  ; if  A be  lefs  than  B,  then  h,  c, 
c have  each  two  values  j otherwife,  only 
one  value. 

n.  Ift 
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II.  In  a fphcric  triangle,  whole  three  fides  are  a,  b,  c,  and  their  oppofite 
angles  a,  b,  c\  any  tlirec  of  thtfc  fix  terms  being  given,  to  find  the 
reli. 


Cafe  1.  Given  the  three  fitlos  a,  b,  c. 
Calling  2 p the  perim.  or  p = 4 (*  + ® + *^)- 
Then  ».  • c = rv' s.  (p-a)  X s.  (p-b) 
S.  A X S.  B 

» j , . , S.  P X S.  (P  — c) 

And  a!  \c  — r i i. 

S.  A XS.  B 


1.  • ,Jc=i(L.  S.  P— A+l-.i  r— B.f-L's.  a4-J-'«-  ») 
L.  «'  C = j (L.  5.  V-|-L.  S.  r A-J-1-' 

And  the  fame  for  the  other  angles. 


Cafe  2.  Given  the  three  angles. 

Put  2^  = a + i + f.  Then 

i i c =:  r V And 

s.  a X t.b 

.a  ^ (!>-«)  X s-  {p-b) 

s.  a X s.  5 

L.  I.  4 c = 4 (t--  a'  s.  a.|-L^5.  6) 

•'  4 c =»  4 — O.J-L.  s'p — 

And  the  fame  for  the  other  fides. 

Nate,  The  fign  7 fignifies  greater  than, 
and  ji  lelii  than ; alfo  cn  the  difference. 


C<tji  3.  Given  a,  b,  and  included  an- 
gle f. 

To  find  an  angle  a oppofite  the  fide  a, 
let  r : s'  r : : t.  a : t.  M,  like  or  unlike  a, 
as  f is  7 or  / 90®  j alfo  n = b mm: 
then  s.  N : 8.  M : : t.  c : t.  a,  like  or  un- 
like c as  M is  7 or  Z s. 

Orlets'  J.A-l-B  : s'4.  A M E : : t'  { r:  t.  M, 
which  is  7 or  Z 90"  as  A‘-f-  b is  7 or  Z 18(K 
ands.j.A  + B : s.  a mb:  : t'4  c : t.  N,  7 9(1°. 
then  a :;i.  M -h  N > and  b = n — x. 

Again  let  r : s'  c : : t.  a : t.  m,  like  or 
unlike  a as  c is  7 or  Z 9d^  j x = b 

M M. 


Then  s'  M ; s'  N : : s'  A : s'  c,  like  or  un- 
like » as  c is  7 or  Z yOu.  Or, 

. , s.  A XS.  B Xs®  i f , ,, 

S.  4 C = a/ *_-f3'4.AM  B. 


Ill  logarithms,  put  L.  a = 2l.  s.  4 a M b ; 
and  1,.  U = L.  S.  a -p  L.  s.  B -f  2 L.  s. 
{c— 20j  then  l.  s.  4 c = 4 x.  (a+  a). 


Cafe  4.  Given  a,  b,  and  included  fide  c. 

Firft,  let  r : s'  C : : t.  a : t'  »i,  like  or  un- 
like a as  c is  7 orZ  90®  i alfo  tizzb  M nr. 
■Then  s'  a : s'  « : : t.  c : t.  a,  like  or  un- 
like a as  a is  7 or  Z 90". 

Or,  let  s'  4 a-i-b:  s'  4.  a ^ : t.  4 c ; t.  i', 
7 or  Z gffas  a + b is  7 or  Z 180^; 
and  s.4a  + i ; s.  |«  m ^ : : t.4c:  t.  x,  7 90°; 

then  A = M ± X ; and  b = M q:  n. 
Again,  let  r ; s'  c : : t.  n : t' m,  like  or  un- 
like a as  c is  7 or  Z go® ; 
and  b m m : 

then  s.  OT  : s.  a : : s'  « ; s’  f,  like  or  unlike 
a as  m is  7 or  £ b. 

Ca/'e  5.  Given  a,  b,  and  an  oppofite  an- 
gle a. 

1ft.  s.  A ; s.  o : ; s.  e : s.  7 or  Z go°. 
2nd.  Let  r : s’  B ; : t.  n : t'  ot,  like  or  unlike 
B as  a is  7 or  Z 90® ; 
and  t.  A : t.  B : : s'  as  ; s'  a,  like  or  unlike 
A as  a is  7 or  Z 90®  j 
then  e zi  /«  ± a,  two  values  alfo. 

3dly.  Let  r : s'  a ; : t.  B : t.  M,  like  or 
unlike  B as  a is  7 or  Z 90®  ; 
and  s'B  : s' .a  : : s'  m ; s'  s,  like  or  unlike  a as 
a is  7 or  Z 90®  ; 
then  c = M ± X,  two  values  alfo. 

But  if  A be  equal  to  B,  or  to 'its  fiij)- 
plement,  or  between  B and  ils  fupple- 
nient  j then  is  b like  to  u : alfo  e i.s  — 
m ± a,  and  c = M q:  x,  as  b is  like  or 
unlike  a. 


Caje 
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Cafe  Cl.  Given  a,  b,  and  an  oppofite 
iide  A. 

ift.  s.  a : s.  A : : s.  3 : s.  B,  7 or  £ 90’. 
2nd.  Let  r : s'  i ; t.  a : t.  m,  like  or  un- 
like ^ as  A is  7 or  / 90“ ; 
and  t.  o : t.  i : : s.  M : s.  N,  7 or  Z gof  : 
then  c = M ± N,  as  u is  like  or  unlike  b. 

Sdly.  Let  r : s'  A : : t.  ^ : t'  «,  like  or  un- 
like bit  K 7 or  ^ gO° ; 
and  g'  ^ : s'  a : : s.  « : s.  »,  7 or  Z go“: 
then  f iz  « ± n,  as  a is  like  or  unlike  b. 

But  if  A be  equal  to  a,  or  to  its  fupple- 
ment,  or  between  b and  its  fupplement  j 
then  B is  unlike  b,  and  only  the  lefs  values 
of  K,  It,  are  pollible. 

A«rr,  When  two  fides  a,  b,  and  their 
oppolite  angles  a,  b,  are  known  j the  third 
fide  c,  and  its  oppofite  angle  e,  are  readily 
Ijpnnd  thus : 

I ' a tn  b ; a.  ■}.  a + b : : t.  j-  A cO  B : 1. 1 c. 

s.  i-  A CO  B : S.4:.  A-f  B : : t.  |.a  M b : I e. 


Cafe 

Given 

Heq" 

s 0 

L U T I 0 N S. 

b 

S.  11 

r : 

: S.B 

: s.b,  and  is  like  b 

1 

n 

V 

r 

t'  H 

: t.B 

• \ , 7 or  /.  90'’  as  H is  like  or  unlike  b 

V 

S B 

r : 

: s'  H 

: 5.1’  1 

B 

r 

s.ii  : 

: s.b 

: s.b,  like  b 

2 

II 

ft 

P 

r 

s'b  : 

: t.H 

■ *;*’  1 . 7 or  Z 90"  as  h is  like  or  unlike  b 

V 

r . 

s H ; 

: t.6 

: tp  J’ 

H 

r : 

: S.B 

: s.H  1 

3 

B 

P 

r 

t.B  : 

: t'A 

: s.p  >,  each  7 or  Z 90°;  both  values  true 

V 

s'  B. 

r : 

: s'^ 

: s-P  ) , . 

- 

H 

r 

i'b  : 

: s> 

: t'u,  7 or  Z 90°  as  E is  like  or  unlikep 

4 

B 

b 

r 

s'b  : 

: s.p 

; s'b,  like  B 

p 

P 

r 

S.B  : 

: t.p 

•.  t.p,  like  p 

H 

r 

s'b  : 

: SP 

: s'u,  1 or  7 go"  as  b is  like  or  unlike  p 

5 

B 

b 

r 

s.p : 

: t'B 

: 1 6,  like  b 

P 

V 

r 

.S.B  : 

: t'p 

: I'p,  like  p 

IT 

r 

\b  : 

: t 'p 

: s'u,  7 or  Z 90°  as  6 IS  like  or  unlike  p 

6 

p 

B 

s.p 

r : 

: sb 

: sh,  like  b 

b 

p 

s.b 

r : 

: t'p 

: s'p,  likep 

III.  In  a right-angled  fpheric  trian- 
gle, where  H is  the  hypotenufe,  or  fide  op- 
pofite the  right  angle,  n,  e the  other  two 
fides,  and  b,  p their  oppofite  angles  ; any 
two  of  thefe  five  terms  being  given,  to  find 
the  reft  ; the  cafes,  with  their  folutions,  are 
as  in  the  following  table. 

The  fame  table  will  alfo  (erve  for  the 
quadrantal  triangle,  or  that  which  has  one 
fide  = grf,  H being  the  angle  oppofite  to 
that  fide,  B,  v the  other  two  angles,  and 
b,  p their  oppofite  fides  i obferving,  inftead 
of  n to  take  its  fupplement  : or  elfe  mu- 
tually changing  the  terms  like  and  vnlilt  for 
each  other  where  H is  coucerned,  and  its  real 
value  is  taken. 


The 
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The  following  Propofitions  and  Remntks,  concerning  Spherical  Tri- 
angles, (felefted  and  communicated  by  the  Reverend  Nevil  Malke- 
lyne,  D.  D.  Aftronomer  Royal,  f.  r.  s.)  will  alfo  render  the  Calcu- 
lation of  dtera  pcrfpicuous,  and  free  from  Ambiguity. 


" 1.  A fpherical  triangle  U e<pu- 
lateral,  ifofcelar,  or  fcalcnc,  accord- 
ing as  it  has  its  three  angles  all  equal, 
or  two  of  them  equal,  or  all  three 
unequal ; and  vice  verfa. 

2.  The  greateft  fide  is  always  op- 
poGte  the  greateft  angle,  and  the 
imalleft  fide  oppoflte  the  fmalleft 
angle. 

3.  Any  two  (ides  taken  together, 
arc  greater  than  the  third. 

4.  If  the  three  angles  are  all  acute, 
or  all  right,  or  all  obtufe ; the  three 
£des  will  be,  accordingly,  all  lefs  than 
90"^,  or  equal  t*  90°,  or  greater  than 
go® ; and  mce  vtr/k. 

5.  If  from 
the  three  an- 
gles A,  B,  c, 
of  a triangle 
ABC,  as  poles, 
there  be  de- 
fcribed,  upon 
the  furface  of 
the  fphere,  three  arches  of  a great 
circle  db,  dp,  pe,  forming  by  their 
interfeftions  a new  fpherical  triangle 
pEF  i each  fide  of  the  new  triangle 
yr;ll  be  the  fupplcment  of  the  angle 


at  its  pole ; and  each  angle  of  the 
fame  triangle,  will  be  the  fupplement 
of  the  fide  oppoGtc  to  it  in  the  trian- 
gle ABC. 

6.  In  any  tri- 
angle A B c,  or 
A 2 c,  right  an- 
gled in  A,  ift, 

Theanglesat  the 
hypotenufe 
always  of  the 
famekindas 
oppoflte  fides ; 2dly,  The  hypotenufe 
is  lefs  or  greater  than  a quadrant  ac- 
cording as  the  Gdes  including  the 
right  angle  arc  of  the  fame  or  diffe- 
rent kinds ; that  is  to  fay  according 
as  thcfe  fame  fides  are  either  both 
acute  or  both  obtufe,  or  as  one  is 
acute  and  the  other  obtufe.  And, 
vice  verja,  1ft,  The  fides  including 
the  right  angle,  are  always  of  the 
fame  kind  as  their  oppoGte  angles : 
2dly,  The  Gdes  including  the  right 
angle  will  be  of  the  fame  or  different 
kinds,  according  as  the  hypotenufe  is 
lefs  or  more  than  90° : but  one  at 
leaft  of  them  will  be  of  90°,  if  the 
byiiotenpfe  is  fo.” 


THE 
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In  this  ami  the -following  foliitions 
of  ffiherlcal  triangles,  it  is  to  be  oh- 
lerveil,  that  when  we  fay  the  fine, 
tangent,  &c,  we  mean  the  logarithmic 
fine,  tangent,  &c.  as  feund  by  the 
table. 


C 


Prop.  I.  Having  the  angles,  and  cne 
fide  } to  find  either  of  the  other  fides. 

Add  the  logarithm  of  the  given  fide 
to  the  fine  of  the  angle  oppofite  to  the 
(ide  required,  and  from  the  fura  fub- 
traft  the  fine  of  the  angle  oppofed  to 
the  given  fide  ; the  remainder  will  be 
the  higarithm  of  the  fide  required. 

Example.  In  the  triangle  BCD,  hav- 
ing the  angle  cdb  90^,  cbd  51*^  56, 
BCD  38“  4,  and  the  fide  su  J97'3  j 
to  find  the  fide  cn. 

2 2951271  log.  of  197'3 
9-8()6l36i)  fin.  of  51“  56' 
f2- 191 2640  fum 
9 78O98PO  fin.  of  38'4 
~ 2^01 2700  log.  25 1-9278  C D jfq. 

Or  you  may  add  the  complement 
of  the  fine  of  the  angle  oppofed  to 
the  given  fide,  to  the  two  other  loga- 
rithms, the  film  (abating  radius)  is 
the  logarithm  of  the  fide  required  j 
as  fliown  in  art.  3.  of  Log.  Arith. 
And  it  is  to  be  obferved  that  the  com- 
plements of  the  fines  in  the  table  are 
t«  be  found  in  the  columns  of  the 
cofecants  ; for  (I'afling  over  the  firft 


unit)  the  cofecants  of -the  fame  arc* 
are  the  complements  of  the  fame 
fines.  Alfo  the  complements  of  the 
tangents,  are  the  cotangents. 

Example.  The  fine  of  58“  i'  being 

9 / 899880,  thecofecant  of  38° 4'  is 
10-21001 20,  which  (omitting  the  tirll 
unit)  is  the  complement  of  the  faid 
fine. 

0 2 100120  CO.  of  fin.  38'  4' 

•2  2951271  log.  of  197-3 
9-8961369  fin.  of  51°  56^ 
tT^T2^log.25 1 -9278,  as  before. 

But  if  one  Cdelind  the  angles,  of  a 
right-angled  triangle,  be  known,  and 
you  would  have  the  other  fide,  as  in 
the  former  example,  the  operation 
will  be  eafier  thus  : 

Add  the  tangent  of  the  angle  op- 
pofite to  the  fide  required,  to  the  lo- 
garithm of  the  given  fide,  the  fum 
(abating  radius)  is  the  logarithm  of 
the  fide  required. 

10  1061489  hG 

• 2-2951271  log.  of  197-3 
2 4012760log.251-9278  as  before. 


Prop.  II.  Having  Inuo  fides,  and  an 
angle  oppofite  to  one  of  them  ; to  find 
the  other  t'.vo  angles,  and  the  third 
fide. 

Add  the  fine  of  the  angle  g'vw,  to 
the  logarithm  of  the  fide  adjoining 
that  angle,  and  from  the  fum  fubtra6t 
the  logarithm  of  the  fide  oppofite  to 
that  angle,  or  add  its  arithmetical 
comp,  the  remainder  or  fum  will  be 
the  fine  of  the  angle  oppofite  to  the 
adjoining  fide. 

Example.  In  the  triangle  a b c, 
having  the  fide  ac  800,  8C  320,  and 

the 
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the  angle  abg  128=  -I-';  to  find  the 
angles  bag,  acb,  and  the  fide  as.' 

T'OtlfiOIOO  ar.  eom.  log.  SCO. 

2’.i0.51500  log.  u{  320. 

<)  8<)fi  l3lin  fin.  128'  4'. 

040,81<ni.g  fin.  1S21EAC. 

Having  BAG  and  abg,  the  angle 
ACB  their  fnpjdcment  to  18(1®,  viz. 
33'  .15'  ; and  yon  may  find  the  fide  a a 
by  the  firrt  propofilion. 

Prop.  III.  Having  tvafufcs,  and  tbt 

angle  Mween  them  ; m find  the  elljer 

tnxjo  angles^  and  the  third fide. 

If  the  angle  included  be  a right 
angle,  and  the  radius  to  the  logarithm 
of  the  lei's  ^Ide,  and  from  the  lum 
fubtradl  the  logarithm  of  the  greater 
fide,  or  add  its  arith.  comp,  the  re- 
mainder or  fum  will  be  the  wngcnt  of 
the  angle  opjtofed  to  the  Icfs  fide. 

Example.  In  the  triangle  acn,  l>av- 
ing  the  fide  be  1.97 ‘3,  and  CD  ‘251'.9; 
to  find  the  angles  ocu,  cbd,  and  the 
fide  CB. 


7'h0^7T2H  ar.  com.  log.  2.5 1 9 
12-?.q.M27l  rad.  + log.  |(>7-3 
.g-iSg.isg.sg  tan.  38®  i'  sen. 

But  if  the  angle  included  be  oh- 
li.jue,  add  the  logarithm  of  the  dif- 
ference of^  the  given  (ides  to  the  tan- 
gent of  half  the  fum  of  the  unknown 
angles,  and  from  the  fum  fulHracl  the 
logarithm  of  the  fum  of  the  given 
fides,  or  aild  its  complement  j the  re- 
mainder or  fum  will  be  the  tangent  of 
half  their  diflerence. 

Example.  In  the  triangle  a BC,  hav- 
ing the  fide  AB  5(i2,  bc  .120,  and  the 
angle  aBC  128"  4'j  to  find  the  angles 
BAG,  ACB,  and  the  fide  AC. 


The  fum  of  the  given  fides  Is  882, 
and  the  ditfercnce  242,  the  half  lum 
of  the  unknown  angles  is  25*  58'. 

7-054.5314  com.  log.  S82 
2-3S3S1.54  log.  of  212 
.9-6'87,5402  tang.  -2.5®  5S' 

9-1 25^7(7  tang.  7 37 
2.5  -.8 

Angle  ACn  - 3.>  ■>  fum. 
Angle  cab  - 18  21  dif. 

Thefe  7"  37’  Being  added  to  25* 
58'  the  half  fum  of  the  angles  un- 
known, the  fum  is  ,®3'  .15'  for  the 
greater  angle  acb  ; ai  d the  fame  7® 
37'  being  fiibtraftcd  fu  m 25“  58',  the 
remainder  is  18"  21'  for  thelelfer  an- 
gle ’cab.  Laftly,  knowing  i he  angles 
and  two  fides,  the  third  fide  may  be 
found  by  tlie  firft  propofiti'on. 


Prop.  IV,  Having  the  three  fides  ^ ta 
find  any  angle. 


Add  the  three  fides.  together,  and 
take  half  the  fum,  and  the  differences 
betwixt  the  half  fum  and  each  fide: 
then  add  the  complen  ents  of  ihe  lo- 
garithm.s  of  the  half  fum,  and  of  the 
ditlerence  between  the  hall-fum  and 
the  fide  oppofite  to  the  angle  fought, 
to  the  logarithms  of  the  difcreiices  of 
the  half  fum,  and  the  other  fides  half 
their  film  will  bc  the  tangent  of  half 
the  angle  required. 

Example.  In  the  triangle  A b c, 
having  the  fide'AB  5(i2,  ac  S(iO,  and 
BC  3 20  i to  find  the  angle  abc. 


AcrrSOO 
AB  = 5Ci2 
Be  = 320 
fum  16'S2 


11=841  - CO.  7-0752040 

H— AC=41  CO.  8-3S72I61 
It  — ab=279  - 2-44.5()042 
In — bc=521  - 2-7lO’S377 


4liim  841  =H  Aim  2o-ti2V80,O 


■j-ang.  of  6'4®  2'=ifum  10-.3I243IO 
■>Vhofc double  12S°4'isthe angle  abc. 


y THE 
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THE  CASES  OF  SPHERICAL  TRIANGLES  RESOLVED 
BY  LOGARITHMS. 


Tn H E relblution  of  fpherical  tri- 
angles is  to  be  performed  by  the  table 
of  fines,  tangents,  and  fecants  j which 
we  (hall  (how  by  the  28  propofitions 
following  : whereof  16'  are  of  right- 
angled,  and  ] 2 are  of  oblique  trian- 
gles j and  firli 

Of  right-angled  Triangles. 


Prop.  I.  Having  the  leg!  j t»  find  the 
byfetenuje. 

Add  the  cofine  of  one  leg.  to  the 
cofine  of  the  other  leg;  the  fum,  fa- 
bating  radius)  is  the  cofine  of  the  hy- 
potenufe  re(|uired. 

Example.  In  the  right-angled  tri- 
angle abc,  having  ac  27®  oi’,  and 
EC  H®  30' J to  find  AB  the  hypote- 
nu(e. 

99911927  cofin.  II®  30' 

9 94C3371  cofin.  27  54 

’9'937529»  cofin.  30  A«.  rcq. 

Prop.  II.  Hat  ing  the  Invo  legs  ; ta  find 
either  ^ the  angles. 

Add  the  fine  of  the  leg  next  the  an- 
gle fought,  to  the  cotangent  of  the 
other  leg  : the  fum,  (abating  radius)  is 
the  cotangent  of  the  angle  required. 

Example  In  the  right-angled  tri- 
angle  abc,  having  Ac  27®  5+',  and 
BC  1 1®  30'  i to  find  the  angle  baC. 

9-6701807  fin.  next  leg.  27®  ,i4' 

ib  6915374  cot.  opp.  leg.  II  30 

10  361 7 181  cotan.  bac  23  30 


Prop.  III.  Having  the  lypatenu/e,  and 
one  the  angler  ; to  find  the  other 
angle. 

Add  the  cofine  of  the  hypoteniife 
to  the  tangent  of  the  angle  given  ; the 
fum,  (abating  radius)  is  the  cotangent 
of  the  angle  required. 

Example.  In  the  right-angled  tri- 
angle ABC,  having  the  hyjiotcnufe 
AB  30®,  and  the  angle  abc  69®  22' ; 
'to find  the  angle  bac. 

9-9375306  cofin.  hyp.  ab  30®  (X)' 
10-4241896  tang.  ABC  . - 69  22 
10-361 7'202  cotan.  BAC  • 23  30 

Prop.  IV.  Having  the  lypotenufe,  end 
ane  af  the  angles  ; ta  finJ  the  Ug  next 
the  given  angle. 

Add  the  tangent  of  the  hypotenuie 
to  the  cofine  of  the  angle  given  ; the 
fum,  (abating  radius)  is  the  tangent 
of  the  leg  required. 

Example.  In  the  right-angled  tri- 
angle ABC,  having  the  hypotenufe 
ab  30°,  and  the  angle  abc  69  22' ; 
to  find  the  leg  bc. 

9-7614393  tang.  hyp.  ab  30"00' 

9 5470I88  cofin.  ABC  - 69  2'2  -• 
9 3084581  tang,  bc  - .-  11  30 

Prop.  V.  Having  the  iypotenufe,  and 
one  af  the  angles;  ta  find  the  leg  op. 
pafad  ta  the  gi  ven  angle. 

Add  I he  fine  of  the  hypotenufe  to 
the  fine  of  the  angle  given  ; the  fum, 
(abating  radius)  is  the  fine  of  the  leg 
required. 

Example.  In  the  right-angled  tri- 
angle ABC,  having  the  hypotenufe 
a 8 30°,  and  the  angle  bac  23°  30'  } 
to  rind  the  leg  BC. 

9-6969700  fin.  hyp.  AB  30°  00' 

Q (kKMK)i)7  fin.  BAC  - 23  30 

9 2996O97  fin.  BC  - 11  30 

Prop. 
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Prop.  VI.  Having  tiie  of  the  legs  anj  the 
angle  next  it ; (« ^nd  the  hypotenuse. 
Add  the  cotangent  of  the  given  leg, 
to  the  cofinc  of  the  given  angle  j the 
fum,  (abating  radius)  is  the  cotangent 
of  the  hypotenufe  required. 

Example.  In  the  rigKt-angled  trian- 
gle ABC,  having  the  leg  ac  27“  54', 
and  the  angle  bac  23“  30' ; to  find  the 
hypotenufe  ab. 

to  2761363  cot.  AC  - 27“  54' 
99^977  cof.  BAC  - 23  30 

~l0-238554O  cot.  hyp.  a B 30  00 

Prop.  VII.  Having  one  of  the  legs, 
and  the  angle  next  it to  find  the 
other  leg. 

Add  the  6ne  of  the  leg  given  to  the 
tangent  of  the  angle  given  ; the  fum, 
(abating  radius)  is  the  tangent  of  the 
leg  required. 

Example.  In  the  right-angled  trian- 
gle ABC,  having  the  leg  AC  27"  54', 
and  the  angle  Bac  23°  30';  to  find  the 
leg  bc. 

9-6701607  fin.  AC  27“  34' 

9 6383019tan.  BAC23  30 
9 3084826  tan.  BC  1 1 30  ^ 

Prop.  VIII.  Having  one  of  the  legs, 
and  the  angle  next  to  it ; to  find  the 
other  angle. 

Add  the  cofine  of  the  given  leg  to 
the  fine  of  the  given  angle ; the  turn, 
(abating  radius)  is  the  cofine  of  the 
angle  required. 

Example.  In  the  right-angled  trian- 
gle ABC,  having  the  leg  bc  11“  30', 
and  the  angle  a ec  69“  22';  to  find  the 
angle  bac. 

9-9911927001.  BC  11“  30’ 
9-9712084  fin.  ABC  69  i2 
9 ^-2401 1 cof,  BAC  23  30 

Prop.  IX.  Having  one  the  legt,  and 
the  angle  oppofed  unto  it  ; to  find  the 
hypotenufe. 

Add  the  radius  to  the  fine  of  the 
given  leg,  and  from  the  fum  fubtra£t 


the  fine  of  the  given  angle,  or  add  its 
cofecant  ; the  remainder  or  turn  is  the 
fine  of  the  hypotenufe  required. 

Exampte.  in  the  right-angled  tri- 
angle ABC,  having  the  leg  bc  11“30', 
and  the  angle  BAC  23°  30  ; to  find  the 
hypotenufe  aB. 

9 2996553  fin.  BC  ll“3(y 
O 39^003  c»>f.  BAC  23  30 

9- 698955^  fin.  AS  30  reqd. 

Prop.  X.  Having  one  of  tlx  legs,  and 
the  angle  oppojed  unto  it ; to  find  the 
other  teg. 

Add  the  tangent  of  the  given  leg, 
to  the  cotangent  of  the  given  angle; 
the  fum,  (abating  radius)  is  the  fine  of 
the  leg  required. 

Example.  In  the  right-angled  tri- 
angle ABC,  having  the  leg  bc  11“  30', 
and  the  angle  bac  23“  30';  to  find 
the  leg  AC. 

9‘3084fi26  tang,  bc  1 1“  30* 

10- 36I0'9.s1  cot.  BAC  23  30 
~9-()70l6o7  fin.  AC  27  54 

Prop.  XI.  Having  one  of  the  legs,  and 
the  angle  oppofed  unto  it ; to  find  the 
other  angle. 

Add  the  radius  to  the  cofine  of  the 
given  angle,  and  from  the  fum  fubtraft 
the  cofine  of  the  given  leg,  or  add  the 
fecant ; the  remainder  or  fum  is  the 
' fine  of  the  angle  required. 

Example.  In  the  right-angled  trian- 
gle ABC,  having  the  leg  BC  11°  30', 
and  the  angle  bac  23°  30' ; to  find 
the  angle  abc. 

9-9623977  cof.  BAC  23“  30' 
02<)88073  fec.  BC  11  30 
p-97 12050  fin.  ABC  69  22 

Prop.  XII.  Having  one  tf  the  logs,  and 
the  lypotenufe ; to  find  the  angle  next 
the  given  leg. 

Add  the  tangent  of  the  given  leg, 
to  the  cotangent  of  the  hypotenule, 
the  fum,  (abating  radius)  is  the  co- 
liue  of  the  angle  required. 

Example.^ 
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Exam  fie.  In  the  right-angled  tri- 
angle * nc,  having  the  leg  AC  27“  54', 
and  the  hypotenufe  ah  30“;  to  find 
the  angle  hag. 

9-7238436  tan.  ac  27*  54' 

10  2385606  cot.  AB  30  00 
9 yd24042  cofi  BAG  23  30 

Prop.  XIII.  Having  ene  ef  the  legs, 
and  tie  hypetaiufc ; to  find  the  angle 
ef fifed  a the  given  leg. 

-Add  the  radius  to  the  fine  of  the 
given  leg,  and  from  the  fum  fubtraA 
the  fine  of  the  hypotenufe,  or  add  its 
cofecant ; the  remainder  or  fum  will 
be  the  fine  of  the  angle  required. 

Examfle.  In  the  right-angled  trian- 
gle ABC,  having  the  leg  nc  11°  30', 
and  the  hypotenufe  ab  30°;  to  find 
the  angle  bag, 

g-2t)()GSJ3  fill.  leg.  BC  11°  .30' 
030l()30() cofcc.'hyp.  At) 30  OO 
9 60068.5;)  fine  of  BAG  23  30 

Prop.  XIV.  Having  one  of  the  legs, and 
the  hypitenuje ; So find  the  otlser  leg. 

Add  the  radius  to  the  cofine  of  the 
hypotenufe,  and  from  the  fum  fub- 
traift  the  coliiic  of  the  given  leg,  or 
add  its  fecaiu  ; the  remainder  or  fum 
is  the  cofiiie  of  the  leg  re.juired. 

Example,  In  the  right-angled  tri-, 
angle  aBc,  having  the  kg  sc  1 1 “ 30', 
and  the  hvpotenule  ab  30°  ; to  find 
the  leg  AC. 

9 937.530O  cofin.  AB  30“  (X)' 

0 (XJ88073  ll-c.  BG  ) 1 30 
9 (1403.379  colin.  AC  27  54 

Prop.  XV.  Having  the  angles;  to  find 
the  b-\ potenuje. 

Add  the  cotangent  of  one  oblique 
angle  to  the  coiani^ent  of  the  other 
oblique  angle ; the  turn,  (abating  ra- 
dius) is  the  cofine  of  the  hypotenufe 
required. 

Example.  In  the  right-angled  tri- 
angle A I)  c,  iiaving  the  angle  11  a c 


23°  30'.  and  the  angle  ABC  69°  21' ; 
•to  find  the  hypotenufe  ad. 

0-36!6i)81  cot.  BAC  23“  30' 

9 5758104  cot.  ABC  69  22 
9-9375085  cof.  hyp.  A B 30  00  '. 

Prop.  XVI.  Having  the  angles;  !■  find 
either  of  the  le^s. 

Add  the  radius  to  th"  rofinc  of  ti3 
ther  oblique  angle,  and  from  the  fum 
fubtraft  the  fine  of  the  other  oblique 
angle,  or  add  its  cofecant ; the  remain- 
der or  furn  will  be  the  cofine  of  the 
h-g  oppnfitc  to  the  angle,  whofe  cofine 
was  taken. 

Example:  In  the  right-angled  tri- 
angle ABC,  having  the  angle  11  A c 
23°  30’,  and  the  angle  abc  69°  22' ; 
to  find  the  leg  BC. 

9-C623P77  cofin.  BAC  23°  30' 
(ni287j)  16  cofec.  A BC  6g  22 
9 991  1 89T  cofin.  BC  11  30 


(}p  Cl/lique  Tiianglet. 


V 

\ 


Prop.  XVII.  Having  the  thee  fdes, 
to  find  any  oj  the  angles, 

,5dJ  the  three  Tides  together,  and 
take  half  the  fum  ; alii)  the  ditTcrence 
between  the  half  turn  and  the  fide  op- 
pofitc  to  the  angle  fought.  Then  add 
the  colecaiils,  or  the  complements  of 
the  fines,  of  the  other  6des,  to  the 
fines  ol  tiie  halt  inm  and  of  the  faid 
dilii  lonce ; half  ihe  fum  of  ihefe  four 
lugariihms  i.s  the  cofine  ot  half  the 
angle  reijuired. 

Example.  In  the  triangle  srp,  hav- 
ing the  tide  7s  40°,  rs  70°,  and  pa 
38  ’ 30' ; to  find  the  angle  zrt, 

et 
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TS—^O’’  O'cofec. 
pzr:38  30!cofec. 


0-0270142 

0-2058505 


as— 40  Ojfin.  ; fum  C)-9833805 
Sum  148  30|<in.  dif- 


^ fum  74  15 
ai=40  O 
Diir.  "sTls 


9-7503579 
2)  19-966^31 
jcof.  15°  47'  9-9S33015 
!zps31  34  required. 


Prop.  XV’III.  Hawng  ihe  thrte  angles-, 
4t  find  any  tf  the  fides. 

Let  the  angles  be  changed  into  fides, 
taking  the  fupplement  of  one  of  them  ; 
then  the  operation  will  be  the  fame  as 
in  the  former  propofition. 


Prop.  XIX.  Having  tnua  angles,  and  a 
Jide  eppefed  to  one  of  tht  m ; to find  the 
fide  oppofed  to  the  other  apgle. 

Add  the  fine  of  the  fide  given  to  the 
fine  of  the  angle  oppofite  to  the  fide 
required,  and  from  the  fum  fubtraifl 
the  fine  of  the  angle  opjxifite  to  the 
fide  given,  or  add  its  cofccant  ; the 
remainder  or  fum  will  be  the  tine  of 
the  fide  required. 


Example.  In  the  triangle  szr,  hav- 
ing the  angle,  szr  130^  3'  12", 
SPZ  31°  34'  26",  and  the  fide  zs  40"; 
to  find  the  fide  ps. 


9-8O8O675 
9' 6838-294  7 
850  I 
0-2808S58  ‘ 
1165 


iin.  zs 
fin.  szP 


40"  O 
49  56 


SI 


48 


j 31  35  . 

1 . .-34 

9-9729342  fin.  PS  reqd.  ~0  O 0 


Cof.  SPZ 


See  pa.  171  following. 


Prop.  XX.  Having  I'lva  angles,  and a 
fide  oppofed  to  one  of  them  ; to  find  the 
fide  betnsseen  the  angles  given. 

Let  a perpendicular  fall  from  the 
angle  unknown,  on  its  oppofite  fide  : 
then  add  the  cofine  of  the  given  angle 
next  the  given  fide,  to  the  tangent  of 
the  given  fide;  the  fam,  (abating  ra- 
dius) is  the  tangent  of  the  firft  arc, 
coinprelK,nded  between  the  given  an- 
gle next  the  given  fide,  and  the  fon- 
ment  of  the  tide  where  the  perpendi- 
cular falls. 


And  the  (econd  arc,  comprehended 
between  the  fame  fvgmcnt  and  the 
other  angle,  is  to  be  found  thus; 
add  the  fine  of  the  arc  found,  to  the 
tangent  of  the  given  angle  next  the 
given  fide,  and  from  the  fum  fub- 
tra£l  the  tangent  of  the  other  angle 
given,  or  add  its  cotangent ; the  re- 
mainder or  fum  will  be  the  fine  of  the 
fecond  arc. 

The  fum  or  difference  of  thefe  two 
arcs  will  be  the  fide  retpiired. 

Example.  In  the  triangle  s z p, 
having  the  angle  -zps  31°  34'  26  '. 
zsp  30"  28'  12' , and  the  fide  rz  38® 


30  ; to  find 

the  fide  sr. 

99303781  1 

r cof  zps  1 

31° 

' 35' 

ff 

440  j 

— 

34 

9-9OOC052 

tan.  Pz 

38 

30 

0 

9-3310-273 

tan. PR  111  arc  34 

7 

30 

9 7488698  i 

t fin.  Pit  ) 
1 1 

34 

7 

. 

932  j 

, 

30 

9-7884529  ] 
12-27  ! 

' tan.  ZPS  1 

31 

34 

26 

0-2301404  1 

1 cot.  ZSP  1 

30 

29 

. 

2313  ] 

. 

— 

•48 

9*7679103 

fin. SR  2d  arc 

35 

52 

30 

add  Px  111  arc 

34 

7 

30 

fum  is 

70 

0 

0 

Seepage  171  following. 


But  when  the  [>erpcndiciilar  falls 
out  of  the  triangle,  the  difference  of 
the  two  arcs  will  be  the  fide  required. 

Prop.  XXL  Hiving  two  angles,  and  a 
fide  oppofite  to  one  of  t hem ; to  find  the 
third  angle. 

I et  a perpendicular  fall  from  the 
angle  unknown,  on  its  oppofite  fide  : 
then  add  the  cofine  of  the  given  fide 
to  the  tangent  of  the  adjaci^t  angle ; 
the  fum,  (abating  radius)  is  the  co- 
tangent of  the  tirll  angle  to  be  found, 
comprehended  by  the  given  fide  and' 
the  perpendicular. 

And  the  fecond  angle,  comprehend- 
ed by  the  perpendicular  and  the  fide 
unknown,  is  to  be  found  thus;  add  the 
fine  of  the  anglS* found,  to  the  cofine 
of  the  given  angle  oppofite  to  the  given 

■ fide. 


Digitized  by  Google 


166 


THE  RESOLUTION  OF 


fide,  and  from  the  fum  fubtrai^  the 
cofine  of  the  other  angle  given,  or  add 
its  fecant;  the  remainder  or  fum  will 
be  the  fine  of  the  fecond  angle. 

The  fum  or  difierencc  of  thefe  two 
angles  will  be  the  angle  required. 


Now  add  the  fine  of  the  firft  are, 
to  the  tangent  of  the  given  angle,  and 
from  the  fum  fubtradt  the  fine  of  the 
fecond  arc,  or  add  its  cofecant ; the 
remainder  or  fum  will  be  the  tangent 
of  the  angle  requited. 


Etample.  In  the  triangle  s 7.  r, 
having  the  angle  ZFS  Sl“  34'  26", 
isv  30"  28'  1'2  ",  and  the  fide  pz  38® 
30' ; to  find  the  angle  szp. 


Examplt.  In  the  triangle  s z r, 
having  the  fide  PZ  3S®  30',  Ps  70®» 
and  the  angle  zPs  31®34'  26";  to  find 
the  angle  zsp. 


9' 8935444 
9 7884529) 
1227J 
9 6821200 

cofin.  PZ  38"  30'  0"  9930378I) 
* 34  . 4401 

> t ng.  s 26  p poo6052 

cot.  lff/PZR64  18  50  9-8310273 

1 

1 r (31®  34'  .' 

. cofin.  ZPS  1 26 

tang.  PZ  38  30  0 
tan.ra.lft  arc3+  7 30 
taken  from  Ps/O  0 O 
i-es  SR,  2d  arc  3a  a'2  30 

9-9547619) 

3071 

993539481 

5941 

00695443) 

336 

9-9398447 

then 

1 , (64  18  . 

, fin.  PZR 

[ oof.  ZSP  P®  974886(18) 

( ( —48  9321 

fee.  Zl-s  3 4 9-78845-291 

) ( . . 26  I2'!p 

fin.  2d  2 szB  65  44  21  0 232001 1 

addlffZrzii  64  18  50  8/3' 

I'r  (34  7 . 

t ( . .30 

t tan-  zrs  \ 

1 / (35  53  . 

• cofcc.sa  1 _3o 

the  fum  is  SZP  130  3 11 

See  page  1/1  following. 


y76y()270  tan.zrsrcq.  30  28  12 
See  page  171  following. 


But  when  the  per)>cndicular  falls 
out  of  the  triangle,  the  difference  of 
the  two  angles  will  be  the  angle  re- 
quired. 

Prop.  XX I r.  Having  trjua fidfs,  and 
the  angle  kelnvern  them  ; to  find  eiritr 
the  othtt  angle!. 

♦ 

Let  a perpendicular  fall  from  the 
unknown  angle,  which  is  not  required, 
on  its  oppofite  fide  : then  add  the  eo- 
fine  of  the  given  angle  to  the  tangent 
of  the  given  fide  oppofite  to  the  angle 
required ; the  fum,  (abating  radiu.v) 
is  the  tangent  of  thefirllarc,  compre- 
hended between  the  given  angle  and 
the  fegment  of  the  given  fide  where 
the  perj>endicular  falls. 

And  the  ficond  arc  is  the  difference 
of  that  fide  and  the  firff  arc,  being 
comprehended  between  the  fame  feg- 
mcQt  and  the  angle  required. 


To  find  both  the  unknozvn  aitglet. 

Add  together  the  cofecant,  or  the 
complement  of  the  line,  of  half  the 
fum  of  the  given  fidcs,  the  fine  of  half 
their  difference,  and  the  cotangent  of 
half  the  angle  given  : the  fum,  (abat- 
ing radius)  is  the  tangent  of  half  the 
difference  of  the  angles  required. 

Add  alfo  together  the  fecant,  or  the  • 
complement  of  the  cofine,  of  half  the 
fum  of  the  given  fides,  the  cofine  of 
half  their  difference,  and  the  cotan- 
gent of  half  the  angle  given  ; the  fum, 
(abating  radius)  re  the  tangent  of  half 
the  lum  of  the  angles  required. 

Then  add  the  half  difference  of  the 
angles  required,  to  their  half  fum,  and 
you  will  have  the  greater  angle  ; and 
fubtraft  the  half-difference  Uom  the 
half-fum,  and  you  will  have  the  leffer 
angle  required,  th«  fame  as  in  the 
former  operation. 
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=: 
pz  = 
Sum 
Diff. 

4 Sum 
4 Diff. 


70“  o' 
3^30 
108  30 
_3I  M 
54  15 
15  45 


ICofec.  4 Cum  0'0906719|Sec.  4 fum  0‘2334015 
SiH.  4 diff.  9 «3674(j  Cofin.  4 diff.  9 9833805 
Col.  4 ZI"S  10-548ti352  Cot.  4 zps  10  5486352 
T.49“47'30'  r0  07'29817,T.80“l5'42"  10  7654172 
Half  Aim  of  angles  required  is  . . 80  15'  42  ' 

Half  the  difference  is  ...  . 49  47  30 

!The  greater  angle  szp  is 


t ZPS=Z  31  34  26 
4 t ZPS  = 15  47  13  iTheleffer  angle  zsp  is,  as  before. 


1,(0  3 12 
.30  28  12 


Prop.  XXIII.  Havitig  tnuo fdes,  and 
thf  an^lt  ietwecn  them  ; It  find  the 
third fide. 

Let  a perpendicular  fall  from  either 
of  the  angles  unknown,  on  its  op- 
pofite  fide  : then  add  the  cofine  of  the 
given  angle,  to  the  tangent  of  the  fide 
from  whole  end  the  perfiendicular  is 
let  fall : the  fum  (abating  radius)  is  the 
tangent  of  the  firft  arc,  comprehended 
between  the  given  angle  and  the  feg- 
ment  of  the  fide  where  the  perpendi- 
cular falls. 

And  the  lecond  arc  is  the  difference 
of  that  fide  and  the  firff  arc,  being 
comprehended  between  the  fame  feg- 
inenl  and  the  end  of  the  fide  required. 

Now  add  the  cofine  of  the  fecond 
arc,  to  the  cofine  of  the  fide  from 
whole  end  the  perpendicular  falls, 
and  from  the  fum  fubtra^  the  cofine 
of  the  firft  arc  found,  or  add  its  le- 
cant ; the  remainder  or  fum  will  be 
the  cofine  of  the  fide  required. 

Examflt.  In  the  triangle  szP,  hav- 
ing the  fide  pz  38“  30',  ps  70“.  and 
the  angle  zps  3 1“  34'  26"  j to  find  the 
fide  zs. 


9 9006052  tang.  Pz  . 38  30  0 

9 8310273  tan.PR,lftarc34  ^ 30 
, taken  from  ps  70  0 0 

leaves  st,  2d  arc  35  52  30 


9 90859881 

4575 

9-8935444 

0 08202361 
428) 

)'8842553  cofin  zs  req.  40 
.See  page  1 7 1 following. 


cofin.  sa 
cofin.  PZ  38 

r 

fee.  PR 


|35 

38 


53 

.—30 
30  0 
7 . 
. 30 
0 0 


Prop.  XXIV.  Hamtig  t’vM Jidts,  and 
the  angle  tppojite  to  one  of  them  j to 
find  the  angle  oppo/ed  to  the  other  fide. 
Add  the  fine  of  the  angle  given,  to 
the  fine  of  the  fide  oppofite  to  the  an- 
gle required,  and  Irom  the  fum  fub- 
traft  the  fine  of  the  fide  oppofite  to 
the  angle  given,  or  add  its  cofecant ; 
the  remainder  or  fum  will  be  the  fine 
of  the  angle  required. 

Example.  In  the  triangle  szp,  hav- 
ing the  fide  PS  70®.  zs  40",  and  the 
angle  szp  130®3'  12’;  to  find  (he  an- 
gle zps.  , 

9-8080675  fin.zs  . 40  O O 

O 0270142  cofec.  PS  . 70  O O 

9-7189961  fin.  ZPS  req.  31  34  26 
bee  page  17 1 following. 

Prop.  XXV.  Having  two  fi.det,  and 
the  angle  oppofite  to  one  of  them  ; to 
find  the  third fide. 

Let  a ]>erpendicular  fall  from  the 
angle  between  the  tides  given,  on  its 
ofipofite  fide  ; then  add  the  cofine  of 
the  angle  given,  to  the  tangent  of  the 
given  fide  next  that  angle;  the  fum, 
(abating  radius)  is  the  tangent  of  the 
firft  arc,  comprehended  between  the 
given  angle  and  the  Icgment  of  the 
fide  where  the  perpendicular  falls. 

Now  the  2d  arc,  comprehended  be- 
tween the  fame  fegment,  and  the  end 
of  the  fide  required,  is  to  be  found 
thus  : add  the  cofine  of  the  firft  arc, 
to  the  cofine  of  the  given  fide  oppo- 
fite  to  the  angle  given,  and  from  the 
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fum  fubtraA  the  rofinc  of  the  other 
given  fide,  or  add  its  fecant ; the  re- 
mainder er  fiini  will  be  the  cofine  of 
the  fecond  arc. 

The  lum  or  difference  of  thefe  two 
arcs  will  be  the  fide  required. 


ExamfU.  In  the  triangle  s z P, 
having  the  fide  pz  SS"  3(i',  sz  4CP, 
and  the  angle  sez  31“  34'‘26"';  to 
find  the  fide  ps. 


9‘C)O0()O.'i‘i  tan.  pz  38  30  O 
9-8.)UK^JIang.PRlft  arc34  7 30 

<>■8842.540  cofin.  sz  . 40  O 0 

0 1064.556  fee.  PZ  . 38  30  0 

9 9086432  cofin. sn 2d  arc  35  52  30 

add  PE,  111  arc  34 7 -IQ 

gives  PS  req.  70  O O 


The  film  or  the  difference  of  the 
firll  and*  fecond  angles,  will  be  the 
angle  required. 

Example.  In  the  triangle  s z p, 
having  the  fide  pz  38"  30',  sz  40'% 
and  the  angle  spz  31“  34'  26';  to 
find  the  angle  szr. 


9‘8935444  cofin.  rz  38" 
9 78645'2g)  , 131 

r2-27r“"S-"'’  I. 

g o'821200cotan.PzK,lll  Z 64 

30'  0 " 
34  . 

. 26 
18  SO 

9'636S859l  , ( 

437|  1 

|64 

1 • 

1.0  •" 
. — 10 

9'900605'2  tang,  rz  . 

38 

30  O 

0'076iS65  cotan.  sz  . 

40 

0 0 

9'6187'313  cofin.szR,2d  Z 65 

44.  22 

add  FZK,  lit  Z 64 

18  50 

gives  szi*,  req. 

130 

3*12 

See  page  171  following. 

Sec  page  1 7 1 following. 

But  when  the  peryiendiciilarfalls  out 
of  the  triangle,  the  difference  of  the 
two  arcs  will  be  the  fide  required. 

Prop.  XXVI.  Havitigtioo JiJes,  anti 
the  angle  oppi/eJ  /»  one  of  them  ; to 
find  the  angle  heiveten  them. 

Lot  a perpendicular  fall  from  the 
angle  between  the  fide?  given,  on  its 
oppofite  fide  : then  add  the  cofine  of 
the  given  fide  next  the  given  angle, 
to  the  tangent  of  that  angle  ; the  fum, 
(abating  radius)  is  the  cotangent  of 
the  firll  angle  to  be  found,  compre- 
hended by  the  given  fide  next  the  an- 
gle given,  and  by  the  'perjicndicular. 

Now  the  fecond  angle,  comprehend- 
ed by  the  perjicndicular  and  the  other 
given  fnle,  is  to  Ik  found  thus  : add 
the  cofinc  of  the  firft  angle  found,  to 
the  tangent  of  the  given  tide  next  the 
angle  given,  and  from  the  fum  fub- 
traA  the  tangent  of  the  other  given 
fide,  or  add  its  cotangent  ; the  re- 
mainder or  fum  will  be  the  cofine  of 
the  leconJ  angle  to  be  found. 


Prop.  XXVII.  Having  live  angles, 
and  the  fide  betieeen  them  ; /»  fnd 
either  of  the  other  Jidts, 

Let  a perpendicular  fall  from  the 
given  angle,  which  is  next  the  fide  re- 
quired, upon  its  oppofite  fide  : then 
add  the  cofine  of  the  given  fide  to  the 
tangent  of  the  given  angle  oppofite  to 
the  fide  required ; the  fum  (abating 
radius)  is  the  cotangent  of  the  firft 
angle  to  be  found,  comprehended  by 
the  given  fide  and  the  perpendicular. 

And  the  fecond  angle  is  the  diftVr- 
ence  between  the  firll  and  the  given 
angle  next  the  required  fide,  being 
comprehended  by  the  perpendicular 
and  that  fide. 

Now  add  the  cofine  of  the  firll  an- 
gle found,  to  the  tangent  of  the  fide 
given,  and  from  the  fum  fubtract  the 
cofine  of  the  fecond  angle,  or  add  its 
fecant  j the  remainder  or  fum  will  be 
the  tangent  of  the  tide  required.  • 
F.xetmple.  In  the  triangle  s z p, 
having  the  angle  srz  31“  34'  26  ', 
szp*130'  3'  12  ",  and  the  fide"  Pz 
38^’  30'  j to  find  the  fide  sz. 


9'8()35444 
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^■8935444  cofin.  pz  - 38°  30'  0" 


. 5PZ 


26 


9-682i20Ocot.PzE.lft/.  64  18  50 
taken  from  szp  130  .3  12 


9 6368859i;„,„ 

‘13/  J 

9 9006O52  tang.  Pz 

O J8O1750 
1028 
9 9238126 


> (cc.  szii 


tan. sz  req 
See  page  171  following 


, 65 

44 

22 

r 61 

19 

, 

1 . 

.— 

■10 

38 

30 

0 

f 65 

44 

, 

. 

22 

40 

m. 

0 

0 

To  find  both  tbt  uninoxon'Jioes, 

Add  together  the  colecant,  or  the 
complement  of  the  fine,  of  half  the  fum 
of  the  angles  given,  the  fine  of  half 


their  difference,  and  the  tangent  of 
half  the  given  fide  ; the  fum  (abating 
radius)  is  the  tangent  of  half  the  dif- 
ference of  the  fidcs  required. 

Add  alfo  together  the  fecant,  or  the 
complement  of  the  cofine,  of  half  the 
fum  of  the  given  angles,  the  cofine  bf 
half  their  ditl'crence,  and  the  tangent 
of  half  the  given  fide ; the  fum 
(abating  radius)  is  the  tangent  of  half 
the  fum  of  the  fides  required. 

Then  add  half  the  difference  of  the 
fides  required,  to  their  half  fum,  and 
you  will  have  the  greater  fide  ; and 
fubtraff  the  balf-ditference  from  the 
balf-fum,  and  you  will  have  the  leller 
fide  required,  the  fame  as  in  the 
former  operation. 


SZF  1.30“  3'  12" 

spz  31  34  26 

Sum  161  37  08 

Ditf.  98  28  46 
^ Sura  80  48  49 

; Diff.  49  14  23 

PZ  38  30  0 

j PZ  19  13  O 


Cofec.  i fum  O OO56062I  Sec.  4 fum  O 7968360 
Sin.  idiff.  9-87935271  Cofin.  idiflT.  9'81t«437 
Tang,  i PZ  9-54309  i6  Tang.  4 pz  9 5430936 
Tang,  of  1.5°  9-4280525  Tang,  of 55°  10  154/733 
Half  fum  of  thg  fides  required  is  - - - 55° 

Half  their  difference  is  15 

The  greater  fide  sp  is  ......  70 

Lclfer  fide  sz  is,  as  before  40 


Prop.  XXVlII.  Having  two  anglet 
and  the  Jidt  be:  Ween  them  ; to  find 
the  third  angle. 

Let  a perpendicular  fall  frsm  either 
•f  the  angles  given,  upon  its  oppolite 
fide  : then  add  the  coline  of  the  fide 
given  to  the  tangent  of  the  given  an- 
gle, from  which  the  perpendicular  does 
not  fall;  the  fum  (abating  radius)  is 
the  cotangent  of  the  firft  angle,  com- 
prehended by  the  given  fide  and  the 
perpendicular. 

And  the  lecor.d  angle  is  the  differ- 
ence between  the  tirft  and  the  giveq 
angle  that  the  peq-endicular  fell  from, 
being  comprehended  by  the  perpen- 
dicular and  the  fide  oppolite  to  the 
other  angle  given.  . 

Now  add  the  fine  of  the  lecond 
angle  to  the  cofine  of  that  given  angle 
from  which  the  perpendicular  did  not 
fall,  and  from  the  fum  fubtradl  the  fine 


of  the  firft  angle  found,  or  add  its  co- 
fecant ; the  remainder  or  fum  will  be 
the  cofine  of  the  angle  required. 

Example^  In  the  triangle  sZp, hav- 
ing the  angle  SZP  130°  3'  12",  sp* 
31“  34'  2o  , and  the  fide  PZ  3p>  30'  } 
to  find  the  angle  psz. 


0-8935444  cofin.  PZ  - 38  30  O 

9-68212O0cotan.pzR,lft/,64  18  50 
taken  from  szp  130  3 12 
leaves  sza,  2d  / ,65  44  22 

9-9W11  ,Pz 
9-9598246).„ 

9'93 54550  cofin.  psz  req.  30  28  O 
See  page  171  foUowingi  ^ 
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FOR  THE  USE  OF  THE  VFRSED  SINES  MAY  BE  ALSO  ADDED 
THE  FUL, LOWING  PROPOSITIONS. 


Prop.  I.  Having  tn)i  fides  tf  a ftherl 

tiianglt,  viilb  the  angle  ietnueen 

them  ; to  find  the  tbitd  fide. 

A DD  together  the  log.  verfed  fine 
of  the  contained  angle,  and  the  log. 
fines  of  the  two  fides ; the  turn  (abating 
twice  the  radius)  is  the  logarithm  ot 
a number  to  be  found,  which  added 
to  the  natural  verfed  fine  of  the  dit- 
ference  of  the  two  given  fides,  the 
fum  will  be  the  natural  verfed  fine  of 
the  third  fide  fought. 

Or  when  the  contained  angle  is 
alxive  90'^,  add  the  log.  verfed  fine  of 
its  fupplement,  and  the  log.  fines  of 
the  two  fides  together ; the  fum  (a- 
baling  twice  the  radius)  is  the  loga- 
rithm of  a number  to  be  found,  and 
fubiradled  from  the  natural  verl'cd  fine 
of  the  fum’of  the  two  given  fides,  the 
remainder  will  be  the  natural  verfed 
fine  of  the  third  fide  fought. 

Example  1.  In  the  triangle  $ z p, 
having  the  fide  pz  3S°  30,  ps  70°, 
and  the  angle  zps  31*  34' "6";  to  find 
the  fide  zs. 

<) • 1 70362.'5  log.ver.  fine zsp  3 1 “ 34'  26" 
P /()4I4C)6  log.  fine  of  Pz  38  30  O 
p p/  ipesS  log.  fine  of  PS  7 0 0 O 

8 9374979  log.  of  the  numb.  865p60 
Nat.  vtrf.  diff.  fides  31V  30'  14735pS 
Nat.verf.  zs40°  - • . 233.95.'<a 

Example  Q.  In  the  triangle  s z p, 
having  the  fide  rz  38®  30',  zs  40®, 


and  the  angle  szp  130®  3'  12";  to 
find  tbe  fide  ps. 

The  angle  vzp  is  the  fupplement 
of  SZP. 

p-55205p0  log.  verf.  vzp  4g®  56'  48'' 
9 7i>414p6  log.  fin.  PZ  38  30  O 

9 8080675  log.  fin.  zs  40  O 0 

9‘ 1542761  log.  of  the  numbcrl4265l4 
Nat.  verf.  fum  fides  78*  30'  8006321 
Nat.  verf.  ps  70"  - - 65798O7 

This  propofition  may  be  very  ufeful 
in  finding  the  diftances  of  |ilaces  on 
the  earth,  whofe  longitudes  and  lati- 
tudes are  known  ; the  difiances  of 
ftars,  whofe  declinations  .and  right 
afeenfions,  or  longitudes  and  latitudes, 
are  known  ; and  confcqucntly  the  al- 
titudes, or  common  altitude  of  two 
ftars,  or  two  altitudes  of  the  fun,  and 
time  between  the  obfervations,  or 
difference  of  azimuth,  being  taken, 
the  latitude  of  the  place  may  readily 
be  found. 

Prop.  II.  Having  tnve  angles  of  m 

fplseric  trianglof  and  the  fide  betnsjtese 

tbem  j to  find  the  third  angle. 

Let  the  angles  be  changed  into  fides, 
and  the  fide  into  an  angle  ; then  pro- 
ceed as  in  the  former  propofition,  and 
the  refult  will  be  the  fupplement  of  the 
third  angle.  But  if  one  of  the  given 
anglcsexceed  90*,  take  its  fupplement, 
and  the  refult  will  be  the  third  angle. 
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The  following  remarks  and  dire£Iions,  for  rendering  the'proportional 
part  of  a logarithm  always  additive,  and  for  ufing  f + /,  c — /,  &;c, 
for  / or  f &c,  in  the  foregoing  propofitions,  20,  21,  22,  23.  25, 
26,  27,  23,  were  communicated  by  the  Rev!  Nevil  Maskelyne, 
D.  n.  aftronomer  royal,  and  f.  r.  s.  the  fourth  cafe  having  been 
invented  by  him  many  years  fince,  and  delivered  to  the  computers 
of  the  Nautical  Ephemeris,  as  precepts  necelTary  in  computing  the 
moon’s  diftances  from  the  (lars  in  fame  cafes,  and  tlie  relbhe  has 
now  added  on  this  occafion.  • 


“ The-  refult  of  trigonometric  il  calculations  will  be  fometimes 
inaccurate,  owing  to  the  logarithms  not  being  carried  to  a greater 
number  of  places  in  the  table,  as  will  fuificiently  appear  from  the 
logarithmic  ditlcrenccs  being  fmall.  This  will  happen  where  the 
anfwer  comes  out  in  the  cofine  of  a very  fmall  angle,  or  the  fine  of 
an  angle  near  90’.  'ITie  great  nefs  of  the  differences  of  the  log. 
fines  of  fmall  arcs,  or  cofines  of  large  ones,  will  fometimes  affe£I  the 
accuracy  of  the  refult  of  the  fecond  part  of  the  operation,  unlefs 
the  firll  arc  be  found  to  a fmall  part  of  a minute  or  fecond  : 'I'o  pre- 
vent fuch  error,  and  render  the  computation  eafier,  putting  t,  t', 
s,  c for  the  tangent,  cotangent,  fine,  and  cofinc  of  the  III  arc  or 
angle,  then  in  the  2d  part  of  the  work. 


20. 

if  the  firft 

arc  is  very  fmall. 

for 

8 

ufe  c -p  t 

21 

- - - 

angle  is  very  fmall, 

for 

9 

ufe  c — t' 

22 

- - - 

arc  is  very  fmall, 

for 

8 

life  c -p  / 

23 

- - - 

arc  is  near  ()()’', 

for- 

— C 

ufe  t — a 

25 

- - - 

arc  is  near  gO'', 

for 

C 

ule  s — t 

26 

- - - 

angle  is  near  yO'', 

for 

c 

life  s -p  t' 

27 

- - - 

angle  is  near  OO-', 

for. 

c 

ule  s -p  t' 

28 

- - - 

jngle  is  Very  liiiall. 

for- 

— 8 

ufe  t'  — c 

ft 

This  obviates  the  ncceffity  of  finding  the  firft  arc  to  a very  minute 
exa£Inefs,  which  otherwife  would  be  nectllary  in  taking  out  the  fine 
or  cofine  of  the  fame  arc  in  the  fecond  part  of  the  work. 

Where  the  foregoing  precepts  dirccl  to  fubtradf  a fine  or  cofine, 
it  will  be  readier  in  pradlice  to  add  a cofecant  or  fecant  t and  where 
they  dire£t  to  fubtradl  a tangent  (which  is  done  in  prop.  26)  it  will 
be  readier  to  add  a cotangent.  This  method  being  ijfed  if  it  be 
required  to  find  the  logarithmic  fines,  &c,  to  the  exa£Inefs  of  a fe- 
cond, and  the  logarithm  is  increafing  (as  in  the  fines,  tangents,  and 
fecants),  write  down  the  logarithm  for  the  degree  and  minute  with- 
out the  feconds  j and  alfo  write  down  the  proportional  part  for  the 
fcconds ; but,  if  the  logarithm  is  dccreafing  (as  in  the  cofines,  co- 
tangents, and  cofecants)  write  down  the  logarithm  for  the  next 
greater  minute,  and  alfo  write  down  the  proportional  part  for  the 
complement  of  the  feconds  to  60;  and  proceed  in  like  manner 

v’idi 
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with  every  logarithmic  fine,  cofine,  &c,  ufed  in  the  work ; the  fum 
of  all  the  logarithms  (abating  one  or  two  radii  or  tens  in  the  index, 
according  as  2 or  3 logarithmic  fines,  &c  are  ufed  in  the  part  of  the 
work  in  quefiion]  will  be  the  logarithmic  fine,  cofinc,  tangent,  or  co^ 
tangent  required.  • 

1.  To  find  the  log.  fine  of  17'  24" 

Here  log.  fine  of  34®  17'  - - 975072S7 
And  as  OO;  24  or  as  10:  4:  ; 1853:  - 741 

• 0 7.50«i'28 

E.X.  2.  To  find  the  log.  cof.  of  55"  42'  36" 
l/>g.  cof.  of  .5.5®  43'  - .0'75O72Ji7 

60:24^(i0— 36j.orlO:4::  1S53:  - 741 

y7.5t.o028 


Ex.  3.  In  the  triangle  PLS,  given 
r = 20®  30'  4.S"  ' 

PS  = 8.5  3 40 

PL  = 89  10  0 


to  find  LS  by  prop.  23  •, 
SD  being  perp.  pL. 


r 

20®  31' 

ff 

cof.  - 

. 

■12 

- - 

rs 

S3  3 

. 

tan. 

. 

49 

- - - 

PD 

84  43 

43 

tan. 

PL 

8,9  to 

0 

LD 

4 2() 

17 

9 97 15404 
. - - 95 

1 1'06243.>0  7 cof.  found  by  taking 
- - 9^1'*  i tang,  from  fine  J 


I fO.'U.WfiS 


eofec.  PD  84"  44' 

- 17 

cofin.  ID  4 27  . 

— 43 

cofin.  LS  20  53  24 


8-934968S 

1 r0349fifi3 
10  0018374 
33 

9'99Sfi888 

70 

t)  .07047  14 


Here,  to  avoid  the  trouble  of  finding  the  proportional  part  for  the 
large  logarithm  dilFcrencc  of  the  cofine  of  ps,  that  cofine  is  found  by 
fubtratfling  tangent  of  it  (already  found)  from  the  fine,  which  is 
eafily  found,  becaufe  the  dificrences  are  fniall ; And,  for  the  fame 
rcafon,  the  fum  of  the  tangent  and  cofecant  of  pd,  are  ufed  inllead 
of  its  fccant. 

N.  B.  The  perpendicular  Ihould  always  be  let  fall  from  the  end  of 
the  fide,  PS  or  i j.,  which  diHers  moft  from  yO«,  over  or  under.” 


OF  THE  TRAVERSE  TABLE. 


J.  HIS  traverfe  table,  or  table  of 
difference  of  latitude  and  departure, 
in  page  .338  and  339,  >s  fo  contrived, 
as  to  have 'the  whole  in  one  view,  and 
is  fojilainly  titled  as  to  want  little  or 
no  explanation. 

The  difiances  1,  2,  3,  &c,  at  the 
top  and  bottom,  may  be  accounted 
10,  20,  3Q,  &c,  and  the  lO  as  IQO 


if  the  minutes  of  latitude  and  departs 
ure  anfwering  to  the  courfe  be  in- 
creafixl  in  the  fame  pro|>nrtion  ; fo 
that  if  the  difiance  confifis  of  two 
fignificant  figures,  the  difference  of 
latitude,  and  the  dej'arture,  Ls  each 
to  be  taken  out  at  twice}  and  if  of 
three  figures,  at  thrice. 

ITie 
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ns 


The  chief  dofign  of  thi!i  table,  U for 
the  ready  and  taaft  working  of  tra- 
verfes;  but  it  may  alfo  be  applied  to 
the  folution  of  the  fcveral  cal’ea  of 
plain  failing,  and  to  fome  other  ufes. 

Prop.  I.  Having  the  eour/e  and  Ji- 
Jiance,  to  find  t/jt  difference  ofi  latitude 
and  departure^ 

Seek  the  rourfe  on  the  left-hand 
of  both  pages  downwards,  if  Icfs  than 
four  points,  or  4 j degrees ; or  if 
greater,  on  the  right-band  upwards  ; 
and  even  with  it  in  the  double  column, 
(igned  at  the  top  and  bottom  with  the 
dilfance,  is  found  both  the  difference 
pf  latitude  and  the  departure. 

Sample  1.  A <hip  fails  ssw  ’ w 
37  miles  ; tha  difference  of  latitude, 
and  the  departure  are  required. 

Find  the  courfe  2J  points  on  the 
left-hand  fide  of  each  page,  and  even 
with  it  in  the  double  columns  figned 
3,  smd  7,  the  two  figures  of  the  di- 
fiance, the  difference  of  latitude  for 
30  is  2.yT32,  and  for  7 is  6-004, 
the  fum  is  31*736  for  the  whole  dif- 
ference of  latitude ; and  the  depart- 
ure for  30  is  15-423,  and  for  7 is 
3'599>  *he  fum  is  19'022  for  the 
whole  departure. 


Diff.  Lat. 

Dep. 

30  - - 

25-732  - 

15-423 

7 - - 

6004  - 

3*599 

37  miles 

31-736  - 

19  02-2 

Example  1.  A fiiip  fails  SB  49° 
148  miles;  the  difference  of  latitude 
and  the  departure  are  required. 

Find  the  courfe  49  degrees  on  the 
right-hand  fide  of  each  page,  and 
even  with  it  in  the  double  columns 
figned  10,  4,  and  8,  the  difference  of 
latitude  at  100  miles  is  65-606,  at  M 
is  26-242,  and  at  8 is  5 248 ; the  fum 
is  97  096  for  the  whole  difference  of 
latitude.  And  the  departure  at  100 
piles  is  75-471,  at  40  is  30*188,  and 


at  8 is  6-0.18  ; the  fum  is  1 1 1'697  for 
the  whole  departure,  llius, 

Difi.  Tuff-  Tjal.  Depart. 

100  - - 65-606  - - 75-471 

40  - - 26242  - - 30188 

_ 8 - - 5 248  - - 6-038 

148  miles  97  096  - - lirC^ 

Prop.  II.  Having  ftveral  courfes  and 
dfiancet ; to  find  the  diffetence 
latitude  and  the  departure. 

Make  a table  in  the  following  man- 
ner, and  put  therein  each  courfe  and 
difiance ; then  find  the  difi'erence  of 
latitude  and  departure  to  each  courfe 
by  the  preceding,  and  place  them  in 
the  proper  column  ^ the  difference  of 
the  fums  of  the  northings  and  fouth- 
ings,  is  the  whole  difference  of  lati- 
tude ; and  the  differetKe  of  the  furaa 
of  the  eafiings  and  weftings,  is  tha 
whole  departure. 

Example,  A fhip  from  the  latitude 
of  50’  north,  fails  according  to  the 
courfes  and  diftances  fet  in  the  tra- 
verfe  table  ; the  differences  of  laUtude, 
and  the  departure,  are  found  at  the 
bottom. 


This 
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This  propoClion  may  he  applied  in 
the  I’urvcying  of  large  tra6ts  of  land, 
as  a county,  &c,  and  was  made  ufeof 
by  Mr.  Norwood  in  meafuring  the 
difiance  from  York  to  London,  as  the 
road  Lai  him,  obfrrving  the  levcral 
heatings  by  his  ciicertilerentor,  and 
finding  by  iurh  a tafle  his  fevcr.tl  dif- 
ferencr'S  of  latitude,  and  departure, 
,by  which  he  obtained  the  dill.ince  be- 
tween the  parallils  ot  L.mdon  and 
York,  pretty  near  the  truth,  fo  long 
ago  as  the  year  ) ; as  may  be  fteit 

in  his  Seaman’s  Hradice. 

Alfo  in  plotting  the  furvey  of  a 
county  thus  taken,  the  circuit  fiation- 
lines,  though  confifiingof  many  hun- 
ilrctls,  may  be  reduced  to  a few  for 
the  firfi  clofing,  ^nd  the  like  for  the 
intermediates  of  eaeh  line  firit  plot- 
ted, by  which  'ever)’  ftation  may,  jter- 
haps  be  more  truly  placed  than  by  any 
other  method  t the  di  fiances  in  the 
table  may  be  chains  of  (16,  or  100 
feet,  as  well  as  miles,'  or  any  other 
meafure  that  the  cliftercnces  of  latitude 
and  departure  would  be  had  in. 

Prop.  III.  Uaming  tie  difftrene-  rf 
latitude,  and  the  depot  lure  } to  find 
the  courfe  and  diftance. 

Seek  the  given  difference  of  latitude 
and  departure,  taken  together,  in  their 
columns,  or  the  nearelt  numbers  to 
them  ; and  the  courfe  is  even  there- 
with at  the  fide,  and  the  diltance  at 
the  fop  and  bottom  : but  if  the  given 
difference  of  latitude  and  departure 
cannot  be  found  nearly,  take  J,  j, 
&c.  part,  or  any  equal  nmltij  le  of 
them  that  can  be  found  ; then  the 
courfe  is  even  with  them  at  the  fide, 
and  fuch  a part  of  the  diftance,  as  w as 
taken  of  the  difference  of  latitude  and 
departure,  at  the  top  and  bottom . 

Example  1.  Giv^n  the  difference  of 
latitude  59  miles  s,  and  the  dep)arliirc 
68  miles  w ; the  courle  and  diltance 
arc  required.  ' 

In  the  double  column  over  Q,  even 
with  49°  at  the  right-band  tide.  Is 


found  together  the  given  difference  of 
latitude  and  departure;  therefore  the 
courfe  is  49°  ^w,  and  the  diitance  90 
miles. 

Example  2.  Given  the  rllft'i’re.nce 
of  latitude  30  miles  k,  and  the  de- 
jiarture  18  miles  e;  the  courfe  and 
diltance  are  required. 

LLve  the  given  difference  of  lati- 
tude and  departure,  or  any  numbers 
near  them,  are  not  to  be  found  to- 
gether in  the  table;  therefore  taking 
or  the  double  of  each,  the  cour  fe  is 
found  to  be  31°  K E,  and  the  diftance 
3.’5  nrilc-s. 

Note.  A table  computed  to  every 
mile  ill  the  difiance  up  to  100  miles 
would  more  readily  lolve  this  example. 

Prop.  IV.  Having  the  departure  and 
middle  latitude : to  find  the  difference 
of  longitude,  according  to  the  method 
ujed  bj  W.  Jones,  Efq.  F.  R.  ». 

Seek  the  given  departure,  or  the 
next  Icfs  number  in  the  columnsfigned 
lat.  even  with  the  middle  given  lati- 
tude found  among  the  courfes,  and 
at  the  top  and  bottom  (figned  dirt.) 
is  the  difference  of  longitude  fought ; 
which  if  not  found  dire£lly  at  once, 
may  be  taken  out  at  twice  or  thrice. 

Example  Being  yeflerday  noon 
in  the  latitude  of  37°  17'  N,  aird  this 
dav  noon  in  3S“  43'  N,  and  by  the 
tabic  the  departure  is  firund  70‘921  F-; 
the  dlfierencc  of  longitude  is  required. 

In  the  column  figned  lat.  under  9, 
even  with  3S°,  the  middle  latitude  is 
found  7't'9<4l  ; therefore  <K)  miles  is 
the  dilicreirce  of  longitude  fought. 

Example  2.  Being  yefterday  noon 
in  latitude  46“  C5’  K,  and  this  day  at 
ntron  in  47“  3.i'  N,  fo  that  the  middle 
latitude  is  47"  N,  and  the  dcparlitre 
i.s  found  112'j3  miles  w;  retjuirtd 
the  difference  of  longitude  ? 

In  the  column  figned  lat.  over  10 
at  the  bottom,  even  with  47  at  the 

right- 
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righl-hand  fide,  is  6 8200 ; therefore 
fulidufting  68  200  from  112'.53,  the 
remainder  ia,4t-'33;  then  over  6'  is 
4 0<)20,  and  4092  fubdufted  from 
44  33  leaves  3 '41,  which  is  found 
over  5 ; therefore  the  dilference  of 
longitude  is  165  miles  welt. 

Jf  the  middle  latitude  be  not  an 
even  degree,  but  have  odd  minutes ; 
find  the  dilference  of  longitude,  for 
the  even  degrees  next  lefs  and  great- 
er, and  add  a pro[X)rtional  p.irt  of  the. 
dilference  between  the  two  refults  to 
the  lelfer  ; the  fum  will  be  the  dilfer- 
ence of  longitude  Ibught. 

Suppole  the  middle  latitude  in  the 
lall  example  had  been  47“  20'  N,  then, 
after  finding  the  dilference  of  longi- 
tude as  before  for  4/“,  find  it  alfo 
for  48“,  which  is  I68  miles  ; then 
of  the  difference  being  added  to  the 
former,  gives  the  dilference  of  longi- 
tude 166  miles  weft. 

A'j/r.  Though  this  method  is  not 
in  all  cafes  near  the  truth,  yet  when 
the  miles  arc  geographical,  it  is  fulfi- 
ciently  near  for  daily  pra(5tio'  in  any 
voyage,  as  well  as  caly,  and  very  ex- 
peditious. 


Prop.  V.  //aa'/Vf  the  latitudeSy  and 
the  Imgitudes  tf  fax  f laces,  to  find 
the  be  K ing  and  dijiar.ee, 
beck  the  complement  of  the  middle 
latitude  among  the  degrees,  and  the 
diderence  of  longitude  in  minutes 
among  the  diflances,  the  departure 
anlwcring  is  found  in  its  proper  co- 
lumn ; then  with  the  dilference  of  la- 
titude and  departure,  find  their  bear- 
ing or  courfe  and  diftance  by  the  third. 

Example,  Let  the  Lizard  be  given 
in  the  latitude  of  49”  50’  V,  and  5“ 
21'  w longitude,  and  Cape  Ortegal 
in  the  latitude  of  44“  10'  N,  and  70“ 
43'  w longitude;  to  find  the  bearing 
and  diftance. 

The  difference  of  longitude  is  142' ; 
and  in  the  columns  figned  dep.  under 
10,  4,  and  2,  even  with  43“  the  co- 
middle latitude,  are  found  6 8200, 
2728O.  and  T36'40;  then  increaling 
the  two  former  as  before  fliown,  their 
fum  is  g6’844  miles  w,  for  the  de- 
parture ; and  the  bearing,  or  courfe, 
anfwcring  to  340  miles  difference  of 
latitude,  with  g6-844  departure,  it 
found  about  1 6“  sw  : and  the  diftance 
about  334  miles. 


OF  MERCATOR’S  SAILING. 

*T*HE  ufes  of  the  tabic  of  meridional  parts  are  fully  fupplied  by 
the  table  of  logarithmic  tangentSj  as  is  demoiillratcd  in  N“  219 
of  the  Philolbpliical  'ITanfaifHons.  It  is  there  proved,  IfV,  That  the 
meridional  line,  or  fcalc  of  Mercator’s  Chart,  is  a fcale  of  the  log. 
tangents  of  the  half  complements  of  the  latitude.  2dly,  That  fuch 
log.  tangents  of  Mr.  Briggs’s  form,  are  a fcale  of  the  differences  of 
longitude,  on  the  runib  which  makes  an  angle  of  51“  38' 9"  with 
the  meridian.  And  3dly,  That  the  differences  of  longitude,  on  dif- 
ferent rumbs,  are  to  one  another  as  the  tangents  of  the  angles  of 
thofe  rumbs  with  the  meridian. 

Hence  it  follows,  that  the  difference  of  the  log.  tangents  of  the  half 
complements  of  the  latitudes,  is  to  the  difference  of  longitude  a fliip 
makes  in  failing  on  any  rumb  from  the  one  latituae  to  the  other,  att 
the  tangent  of  51“  38'  9"  (whofe  logarithm  is  1 O’ 101 5 104)  to  the  tan- 
gent or  the  angle  of  the  rumb  or  courfe  with  the  meridian  ; fo  that : 
I.  If  twr  latitudes,  and  the  dillerencc  of  longitude  be  given,  the 
courfe  and  dillance  are  readily  determined  by  this  rule. 

Take, 
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Take,  by  help  of  the  tables,  the  difference  of  the  log.  tangent*  6^ 
the  half  complements  of  the  latitudes,  efteeming  the  lait  three  figurct 
to  be  a decimal  fra£lion  ; and  add  the  complement  of  its  logarithm  to 
the  logarithm  of  the  difference  of  longitude  reducetf  to  minutes,  and 
the  conftant  log.  lO-lOl.SlOi  ; the  fum  (abating  radius)  (hall  be  the 
log.  tangent  of  the  courfe.  And  to  the  log.  fecant  of  the  courfe,  add 
the  logarithm  of  the  difference  of  latitude  reduced  to  minutes,  the  funl 
(abating  radius)  (hall  be  the  logarithm  of  the  dilt'ance  in  minutes. 

Example,  Given  the  Lizard  to  be  in  latitude  49“  55'  N,  Barbadoes 
in  13"  to'  N,  and  their  difference  of  longitude  53“  00',  or  3180'  w j 
to  find  the  courfe  and  diffance. 

, ( Barbadoes  38"  25'  1.  tan.  9-89930821.  3180'=  3’502427l 

4 '-o.  lat.  I y^ard  20  2i  1.  tan.  9-5620477  conft.  log.10-1015104 

diff.  33'72'b05  its  CO.  log.  6-4120346 


Log.  tang,  of  the  courfe  49"  59'  10"  sw  - - - - - 10-0759721 
Log.  fee.  of  the  courfe  49  59  10  ------  10-1918067 

Log.  of  2205'  diff.  of  the  latitudes  -------  3-3434086 


Log.  of  3429-378  diffance  of  Barbadoes  from  the  Lizard  3-5352153 

II.  If  two  latitudes  and  the  courfe  be  given,  the  difference  of  lon- 
gitude is  obtained  with  the  fame  eafe  ; for  as  the  tangent  of  5 1“  38' 
y"  is  to  the  tangent  of  the  courfe,  fo  is  the  difference  of  the  log. 
tangents  of  the  half  complements  of  the  latitudes,  to  the  difference 
of  longitude  fought.  Therefore,  to  the  complement  of  the  conftant 
log.  10-1015104,  add  the  log.  of  the  difference  of  the  log.  tangetus 
of  the  half  complements  of  the  latitudes,  -and  the  log.  tangent  of  the 
courfe,  tire  fum  (abating  radius)  will  be  the  log.  of  the  difference  of 
longitude  in  minutes. 

Example.  Given  the  latitudes  49"  55'  and  13®  10',  and  courfe 
49“  59'  lO"-,  to  find  the  difference  of  longitude. 

Lat.  13“  10',  iu  1 CO  lat.  38“  25'  1.  tan.  9-8993082 

Lat.  49  55  - - - 20  2^1.  tan.  9-5620  t77co.*Conft.log.9-8<JS4896 


diff.  3372-605  - its  log.3-5279654 

Log.  tang,  of  the  courfe  49“  59'  lO"  ------  10-0759721 

Log.  of  3 1 80' =;  53“  for  diff.  of  longitude  - - - - 3-5U2+271 


By  this  rule,  having  two  good  obfervations  of  the  latitude,  and  the 
courfe  duly  ffecred,  the  reckoning  of  a (hip’s  way  is  beff  afeertained, 
efpecially  if  you  fail  near  the  meridian. 

III.  If  the  latitude  departed  from,  the  courfe  ftcered,  and  diffance 
failed,  be  given-;  to  find  the  (hip’s  latitude,  and  difference  of  longitude. 

Firft,  the  latitude  is  obtained  from  the  confideration  that  the  diffance 
is  to  the  difference  of  latitude,  as  radius  to  the  cofme  of  the  courfe, 
which  is  common  to  plain  failing.  Therefore  to  the  log.  of  the  diffance 
add  the  log.  cofme  of  the  courfe,  the  fum  (abating  radius)  is  the  log. 
of  the  difference  of  latitudes  -,  which  diff  erence  added  to  the  leffer 
latitude,  or  fubtraQed  from  the  greater,  the  fum  or  remainder  is  tlw 
prefent  latitude  : then  having  the  two  latitudes,  and  tl.c  courfe,  the 
difference  of  longitude  is  found  by  the  fecoud. 

JLxatnpU 
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Example.  Having  failed  from  the  Lizard,  in  lat.  49°  Si's,  on  a 
courfe  49°  59'  10"  fouth-wefterly  34'29'J1S  miles;  required  what  lon- 
gitude and  latitude  the  fhip  is  found  in. 

Log.  of  3129‘3'73  the  diftance  failed 3*5352153 

Log.  cofme  of  49°  59' lO"  the  cOurfe  ....*.  9*8031933 

Log.  of  2205',  or  30°  45'  diff.  of  the  latitudes  . . . 3*34.3403t> 

Now  fubtrading  36’  45'  from  49“  65',  the  remainder  13°  10'  n,  is  the 
latitude  the  (hip  is  found  in. 

By  which  latitude,  now  known,  the  difference  of  log.  tangents 
will  be  found  33'i2*605,  and  the  further  proccfs  in  nothing  differing 
from  the  fecond  rule,  by  which  the  difference  of  longitude  will  be 
found  53°  00'. 

Thus  the  dead  reckoning  by  the  log.  line,  and  daily  account  of  a 
Ihip’s  way,  ate  duly  kept,  and  the  trouble  very  little  more  than  by 
plain  failing. 

Thefe  are  all  the  cafes  that  occur  in  pradlice  *,  the  reft,  which  are 
moftly  fpeculative,  are  either  eafily  reducible  to  thefee  or  clfe  not  to 
be  performed  by  logarithms,  and  therefore  come  not  at  prefent  under 
our  cognizance. 

But  it  is  to  be  noted,  that  both  the  complements  of  the  latitudes 
are  to  be  eftimated  from  the  fame  pole  of  the  world  ; which  may  be 
from  either ; and  therefore  if  one  latitude  be  N,  and  the  other  s,  to 
have  their  complements,  you  muft  add  90“  to  one  of  them,  and  fub- 
traft  the  other  from  90,  and  then  the  operation  will  be  the  fame  as 
in  the  preceding  cafes. 

Example.  Given  St.  Jago,  one  of  the  Cape-de-Verd  iflands,  in  the 
latitude  of  1 4“  56'  n j and  the  ifland  St.  Helena,  in  latitude  1 5- 
45'  3,  and  their  difference  of  longitude  30**  12'  e ; to  find  the  courfe 
and  diftance. 

p , (St..Iago  5;;“  2s'  . 1.  tan.  10  11449651.  1812' 3*2581582 

1 o lat.  I 3t.  Helena  37  . 1.  tan.  9*&~90345  conft.log.  10*  101 5 104 

2354*120  its  CO.  log.  6*6281*114 


Log.  tang,  of  the  courfe  44“  ll'  53"  SE 9*98*1 '4(a) 

Log.  fee.  of  the  courfe  44  11  53  10*  1445200 

Log.  of  1841'  diff^.  of  the  latitudes 3*2650538 

Log.  of  2567*835  diftance  of  St.  Helena  from  St.  Jago  3*4095738 
Or  if  it  be  thought  eafier,  when  one  latitude  is  n,  and  the  other  s, 
you  may  add  90'-  to  each  of  them,  the  fum  of  the  log.  tangents  of 
their  halves  (abating  twice  the  radius)  will  be  the  fame  as  the  diffe- 
rence of  the  log.  tangents  of  the  former.  For  an  example,  take  the 
fame  latitudes  as  in  the  preceding 
Tt.  . 04“  56'=  104“  56', 

Then  90  +1^,5  4^  _,05  45  ^ 

The  fum  (abating  twice  the  radius)  equal  to  the  former 

diftance 

Alfo,  when  both  latitudes  are  of  the  fame  name,  that  is  both  n or 
both  s,  you  may  add  90°  to  each  of  them,  the  diflFerence  of  the  log. 
tangents,  of  half  thefe  fums,  will  be  the  fame  as  of  the  log.  tangents 

of  half  the  complements  of  thofe  latitudes.  . n,  t? 

2 A f Alilx 


its  half 


02' 

^52 


52“  28' 1.  tan.  10*1144905 
52^1.  tan.  10*1209155 
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CIRCULAR  ARCS. 


TABLE  FOR  THE  LENGTHS  OF  CIRCULAR  ARCS. 


X HIS  is  table  12,  and  conRitutes  page  340.  It  contains  the 
lengths  of  every  fingle  degree  up  to  1 80,  and  of  every  minute,  fecond, 
and  third,  each  up  to  60.  The  form  of  it  is  obvious ; the  length  of 
each  degree,  minute,  fecond  or  third,  immediately  following  it  on  the 
lame  line  in  the  next  column.  And  the  two  following  examples  wiU 
(how  the  ufe  of  the  table. 


Ex.  1 . To  find  the  length  of  an  arc 
of  57®  1 7'  44''  48"'. 

Take  out  from  their  refpedlive 
columns  the  lengths  anfwering  to 
each  of  thefc  numbers  fingly,  and 
add  them  all  together,  thus : 

57®  . . 0*9948377 

17'  ...  49451 

44"  ...  2133 

48"'  . . . 39 

the  Aim  or  1*0000000 is  the 
whole  length,  and  is  equal  to  the 
radius  j that  is,  the  length  of  an  arc 
of  57®  17'  44"  48"'  is  juft  equal 
to  the  radius  of  the  circle. 


£x.  2.  To  find  the  degrees,  mi- 
nutes, &c  in  the  arc  1 , which  it 
equal  to  the  radius. 

Subtra£l  from  it  the  next  lefs  ta- 
bular arc,  and  from  the  remainder 
the  next  lefs  again,  and  fo  on  till 
nothing  remain ; and  oppofite  to  the 
feveral  numbers  fubtr^ed,  will  be 
the  degrees,  minutes,  &c ; thus : 

t 

Given  length  1*0000000 

57®  . . . 0*9948377 

51623 

17'  . . . 49451 

2172 

44" £133 

48"' 39 

So  that  the  arc  which  is  equal  to 
the  radius  contains57®  17'44  '48'". 


COMMON  AND  HYP,  LOGS. 


nv 


TABLE  FOR  COMPARING  HYP.  AND  COMMON  LOGS. 

TT  * 

M.  HIS  is  table  13,  and  is  the  up^r  part  of  page  341.  It  contains 
the  hjrperbolic  logs,  anfwering  to  the  hrfl  1 GO  common  logs,  and  is 
very  ufeful  for  fpeedily  changing  the  one  into  the  other. 


£x.  I . To  find  the  hyp.  log.  an- 
• fwering  to  the  common  log. 

0-9542425. 

Beginning  at  the  left  hand,  and 
dividing  the  given  number  into 
periods  of  two  figures  each,  in- 
cluding the  index,  takeoutthe  hyp. 
log.  to  each  period,  omitting  two 
figures  at  the  2d  period,  four  at 
the  third,  and  fix  at  the  4th;  then 
add  them  all  together,  thus ; 

com.  log.  hyp.  log. 

09  . . 2-01-23266 

54  . . 1243396 

24  . . 5526 

W . 58 

0-9542425  2-1912246  anf. 


£x.  ?.  To  find  the  common  log. 

anfwering  to  the  hyp.  log. 

2*1912246. 

Subtrad  continually  each  next 
lefs  tabular  hyp.  log.  from  the 
given  number,  and  from  the  re- 
mainders ; and  the  feveral  com- 
mon logarithms  anfwering  to  ihefe 
tabular  hyp.  logs,  joined  toge- 
ther, will  be  the  com.  log.  re- 
quired, thus : 

hyp.  log. 
given  2- 1912246 
09  . . 2-0123226 

1248980 
54  . . 1243396 

5584 

24  . . 5526 

53 

2£  . . 58 

0-9542425  anfwer. 


The  remaining  pages  contain  the  fmall  table  of  the  names  and  de- 
grees, &c,  in  tile  points  of  the  compafs  ; which  needs  no  illufiration  ; 
and  a copious  lift  of  fuch  errors,  with  their  corredlions,  as  have  been 
difeovered  in  the  principal  books  of  logarithms ; among  whicli  are 
many  that  have  been  dete^ed  by  myfelf,  both  in  the  yVvignon  edition 
of  Gardiner,  and  in  Gardiner’s  own  quarto  edition,  as  well  as  in 
the  French  tables  by  Callet,  and  by  Didot : which  renders  this  lift 
more  complete  than  any  former  one ; and  it  will  be  found  very  ufeful 
in  cone£Iing  thofe  books  of  tables  which  are  already  in  the  pofieflion 
of  the  public.  As  to  all  the  editions  of  Sherwin’s  and  Gardiner’s 
tables  in  o£Iavo,  the  errors  in  them  are  far  too  numerous  to  be  printed 
in  this  or  any  other  work,  as  they  amount  to  many  thoufands,  even 
in  the  edition  of  1142,  publiftied  by  Gardiner,  in  which  the  laft  figures 
of  the  logarithms  are  ufually  not  corre£l  to  the  neareft  unit,  except  in 
a very  few  pages  at  the  beginning,  and  at  the  end  of  the  table,  fo  that 
it  cannot  be  depended  on  for  nice  calculations. 


TABLE 
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CONTAINING 

THE  LOGARITHMS 

or 

ALL  NUMBERS, 

From  1 to  100000. 
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(2)  Numb.  1 to  l(X).and[  logarithms  I 
their  Log.  withlndices.  jN.|  Log.  |N.|  Log. 
i|ooooootx)|l  5 ill 7075702  jiooiooooooo  iTsu  i/Ciogi: 


51  i7o;57(j2  lootxxxxxx)  15017010913 

2 )-3010300||  52  171()0()33!i01^3214  151  I789769 
33-4771213  53  r72-l2759ll02)008()0O2  1521818436 


4 0 0020600  54  1 -73339:1b  11030123372  153  1840)914 
50-6989700  55  I-7403O27  !iO40170333  154  1875207 


60  7781513  56l-74818S0|105pil893  155  1903317 
70-8450980  57  1-7538749 jl06m5305g  1561931246 
60-9030900  58  1-7634280  1070293838  157  1 958997 
909542425  59I-77O8520I1OSO334238  I58I986571 
101-0000000  601-7781513jjl09  0374265  I592OI3971 
111-0413027  61  r7853298|  1101M13927  1602041200 

12  I-O79I8I2  62  1-792.19171  111  0453-230  1 61  2068259 

13  1-11  ;u>434  63  1 -7!i():i405^  1 1 2 0492 1 80  1 62  2095 1 50 

14  1-146V280  64  l-sdiilSlX*  113  0330784  1632121876 
151-1760913  65  1-81-29134  1140569049  164  2148438 

161-2041200  66  1-81954;^  1 1151)606978  1652174339 

171-2304489  67  1-8260748 11160644580  1662201081 
1811-2552725  6b  1-83-25089  117  0681859  16'72227l65 
1-2787536  691-838849'!  1118  071 8820  1682253093 
1-3010300  70  1 -8450980 !l  190755470  I692278867 
1-3222193  71  1-8512583  I2OO791812  170  2304489 
1-34-24227  72  1-8573325  !21  08-27854  I7I  2329961 

1-3617-278  73  1 -8633229  122  OS63598  172  23'55284 

2411-3802112  74  1-8692317  123  089<)O51  173 ’2380461 
1-3979400  751-8750613  1240984217  1742405492 
1-4149733  761-8808136  1250961)100  1752430380 
1-4313638  77  1-8864007  1'26  1003 705  170155127 
1-4471580  78  I -8920^6  4 2;  1038037  177  2479733 


1 -4623980 


1-4771213 


1-4913617 


1-5051500 


1-5185139 


1-5314789 

1-5440680 


l-556302i 


1-568-2017 


1-5797836 


1-5910646 

1-6020600 


1-6127839 


1-6-232493 
1 -6334685 


1-6434527 


1-6532125 


1-6627578 


r 6901961 
1-69897 


Log. 


791-8976271  128  1072100  1782504200 
801-9030900  1291105^7  1792528530 

81  1-9084850  130  1139434  1802552725 

82  1-9138139  131  1172713  181  2576786 
831-9190781  13-21205739  182-2600714 

84  1'924'2793  133  123851(3  183 '2624511 

85  1'92!)4r89  134  1-271018  184  2648178 
861-9344985  135  1303338  185  2671717 
871-9395193  1361335389  1862(^5129 
881-9444327  13/1367206  1872718410 
891-9493900  138  1398/91  188-2741578 

90  1 -954-24-25  1391430148  I892764OI8 

91  1-9590414  140  1461280  1902787536 
921-9637878  141-492191  191-2810334 

93  1-9684829  142  1522883  ly2  2S33012 

94  1-9731279  143  1553360  193-2855573 

95  1-977723’6  1441583625  I94 '2878017 
961-9822712  145  1613680  1952900346 

1-9867717  141)1643529  19629-22561 

1 '99 1 226 1 1 47  1 673 1 73  197  29-14 662 

1-9956352  148  170-2017  1982966652 

1 49  1 73 1 863  1 99  298853 1 


N.|  Log.  N.|  Log.  I 


N.  250  L.  39 OP  NUMBERS,  (3) 


N. 

Log. 

N. 

U)g. 

N. 

Log.  1 ,\. 

1 

N 

Log. 

im 

251 

252 

253 

254 

255 
250 
257 

256 
250 
260 
26) 
262 

263 

264 

265 

266 
26- 
268 

269 

270 

271 

272 

273 

374 

375 

276 

277 

278 

279 

280 
281 
282 

283 

284 
2S5 
286 

287 

288 
289 
390 
291 
392 

293 

294 

295 

296 

297 

298 

399 

3979400 

3996737 

40)4005 

4031205 

4048337 

4065402 

4082400 

4099331 

4116197 

4132998 

4)49733 

4166405 

4183013 

4199557 

4316039 

4230459 

4248816 

4265113 

4281348 

4297523 

43)3638 

4339693 

4345689 

4361626 

4377506 

4393327 

4409091 

4424798 

4440448 

4456042 

4471580 

4487063 

4503491 

4517864 

4533183 

4548449 

4563660 

4578819 

4593925 

4608978 

462398O 

4638930 

4653829 

4668676 

4683473 

4698220 

4712917 

4727564 

4742163 

4756712 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

3^ 

349 

4771213 

4785665 

43000651 

4814420 

4828/30 

4842998 

4857214 

4871384 

4885507 

4899585 

4913617 

4{>27604 

4941546 

4955443 

4969296 

4983106 
4519687 1 
5010593 

5024271 

5037907 

5051500 

5065a^0 

5073559 

5002025 

5105450 

5118834 

SI32176 

5145478 

5158738 

5171959 

5185139 
5198280 
521 1381 
5224442 
5237405 
52.50448 

5263393 

3276299 

5289167 

5301997 

5314789 

5337544 

5340261 

5352941 

5365584 

5378I9I 

5390761 

5403295 

5415792 

5428254 

I5L 

351 

352 

353 

354 

355 
350 

35- 

358 

359 

360 

361 
302 
36;i 
364 
305 
360 
367 
3(18 
3Ci<l 

370 

371 

372 

373 

374 

375 
370 
^77 
378 
:i79 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 
39a 

393 

394 

395 

396 

397 

398 
39{) 

544O0SO 

5453071 

5465427 

5477747 

5490033 

5502284 

5514500 

5526682 

5538830 

5550944 

5563025 

5575072 

5587086 

55p<)066 

5611014 

5622929 

5634811 

5646661 

5658478 

567026-1 
5682017 
5693739 
5705429 
5717O88 
57287 16 
5740313 
575)878 
5763414 
57749I8 
5786392 
5797836 
5809250 
5820634 
5831988 
5843312 
5854607 
5865873 
5877110 
5888317 

5899496 

5910646 

5921768 

5932861 

5943926 

5954962 

5965971 

5976952 

5987905 

5998831 

(1009729 

4U 

•101 

402 

4o:i 

40-1 

405 

4(Xl 

■107 

•lOb 

409 

410 

411 

412 

413 

414 
41.5 

416 

417 

418 

■»iy 

l'20 

421 

422 

423 

424 

425 

426 

437 

-128 

•129 

430 

431 

432 

433 

434 

435 
430 

437 

438 
43y 

440 

441 

442 

443 

444 

445 

446 

447 

448 
440 

6020(100 

11031444 

6042261 

(1053050 

6063814 

11074550 

60852(to 

6095944 

6106603 

6117233 

6127839 

6138418 

6)48972 

6159'501 

6170003 

6180181 

6190933 

6201361 

6211763 

6222140 

6232493 

6242821 

6253125 

6263401 

6273659 

6283889 

6294096 

63042'79 

631-1438 

63245/3 

6334685 

6344/73 

6;154837 

6364879 

6374897 

6384893 

6394865 

6401814 

6414741 

6424645 

6434527 

6444386 

6454223 

6464037 

6473830 

6483600 

6493349 

6503075 

6.512780 

6522463 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

46 1 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 
•175 

476 

477 

478 

479 

4SC 

481 

482 

483 

484 

485 

486 

487 

488 

489 
4go 

491 

492 

493 

494 

495 

496 

497 

498 

499 

0532125 
0541765 
6551384 
6560982 
1)570559 
05801 14 
6589648 
6599162 
66086.55 
66I8I27 
6627578 
6637009 
6646420 
6655810 
6665180 
(1674530 
(6683859 
6603 169 
(0702450 

6711728 

6720979 

673a209 

673942b 
674861 1 
6757783 
6766936 
6776070 

6785184 

6794279 

6803355 

6812412 

6821451 

6830470 

6839471 

6848454 

685/417 

6866363 

<1875290 

(1884198 

6893O89 

6901961 

69IO8I5 

6919651 

6928469 

6937269 

6946052 

69548I7 

69635C4 

6972293 

6pS1005 

N. 

Log. 

N. 

Llg. 

N. 

Log. 

N. 

Log. 

N. 

Log. 

2B  3 


Dkni.; 


(4)  LOGARITHMS  N, 


Log.  ||N.  Log  N.  Log.  N.  Log. 

’550  7403027  600  7781513  650  8129134 
501|6998377|'551  741 1516  601  7798745  651  8135810 

Ic  CO  * 1 oOrti  fiiin  Q uo  4*r«t 


502700703715527419391  6027795965  6528142476 

503  701 5680  :553  7427251  603  7803173  653  8149132 

504  7024305 '554  7435098  6017810369  654  8155777 
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3532 

5543 

7552 

9561 

156<) 

3570 

5582 

7587 

9591 

1594 

3597 

5598 

7598 

9598 

15()6 

35}H 

5591 

7587 

958-2 

1576 

3569 

5561 

I7552 

9543 

1532 

3520 

5508 

74(|5 

9481 

1460 

344} 

5433 

7415 

93()0 

1376 

3356 

5334 

7312 

928c 

1-265 

3-246 

55})6 

7615 

96.33 

1650 

-1667 

5682 

76})6 

9709 

1722 

3733 

5744 

7753 

9702 

1770 

3777 

5782 

7787 

9791 

1795 
3797 

579^ 

7798 

.9798 

1796 
3794 
579» 

7786 

9781 

1775 

3768 

5760 

7751 

974-2 

1731 

3719 

5707 

7693 

‘><>79 

1664 

3648 

5631 

7613 

9594 

1574 

3554 

5532 

75  U 

})4b6 

1462 

3437 

5798 

7817 

J835 

1852 

3868 

5883 

7897 

99*1 

1923 

3934 

5()45 

7954 

9963 

1970 

3977 

5983 

7988 

im-t 

1995 
3997 

5998 

7998 

‘>‘>98 

1996 
3‘)9'‘ 
5996 
7986 
9*981 
197-1 

3967 

595}) 

7950 

}K)40 

1930 

391b 

.5906 

7892 

9878 

1802 

3846 

5829 

7811 

97‘J2 

1772 

3752 

5730 

7708 

}Ki84 

i6(XJ 

3635 

XXX) 

80U) 

■)037 

2054 

>070 

6085 

8099 

0112 

21-24 

1135 

6146 

8155 

0164 

2171 

4178 
0183 
8188 
01 92 

2195 
4197 

6198 

8I98 

0198 

2196 
4193 

6ii)0 
8185 
01 80 
2174 

4166 

6158 

8149 

0139 
21-2() 
4117 
01.04 
80})  1 
5(^0 
2061 
4045 
6027 
800}) 
99‘>o 

1976 

39^0 

5928 

7‘)05 

})882 

1857 

3832 

J-202 

3- 221 

0239 

2255 

4- 271 
0286 
836)0 
0313 
2325 
■1336 

6347 

8350 

0361 

2372 

4378 

6384 

8389 

0392 

2395 

4397 

63})H 

8398 

0397 

2396 
43})3 

6389 

8385 

0379 

-2373 

4366 

6358 

8348 

0338 

23-27 

4316 

6;i03 

8-28}) 

0275 

2259 

4243 

6-226 

8-207 

0188 

2168 

4147 

6126 

8103 

0079 

-2055 

4029 

202 

1 

t 

1 

1 

201' 

200 

198 

202 
1 20 
40 
' 61 
81 
lUl 
191 
i;i 
162 
182 

201 
20 
i 40 
1 60 
1 80 
i 10) 
i 121 
7 141 
i 161 
^ iHt 

200 
20 
J 40 
3 60 
1 80 

1 100 
> 120 
7 140 
iI60 
J 180 

m 
1 20 

2 40 
1 60 
1 80 
5 KMJ 
n 119 

7 U9 

8 159 

9 1'79 

198 
1 20 

2 40 

3 59 

4 79 

5 99 

6 119 

7 139 

8 156 

9 17b 

N. 

0 

1 

•2 

3 

4 

5 

6 

7 

8 

9 

n| 

Pts. 

(30)  LOGARITHMS  N. 22000  L.  Ii42 

1^7 

0 

1 

2 

3 

4 

5 

5214 

7187 

9139 

1131 

3101 

5071 

7039 

9007 

0974 

2940 

6^ 

8833 

0795 

2757 

4-18 

6677 

8636 

0594 

2551 

4508 

6463 

8418 

0371 

2324 

4276 

6227 

|5'77, 

0126 

2075 

4022 

5969 

79>5 

9860 

1804 

3747 

5689 

7630 

0571 

15)1 

3449 

5387 

732.5 

0261 

1106 

3131 

5064 

0997 

8929 

(W60 

6 

5411 

7384 

9356 

1328 

3298 

5268 

7236 

9204 

1171 

3137 

5102 

7066 

9029 

0991 

2953 

4914 

6873 

8832 

0790 

2747 

4703 

6659 

8613 

0567 

2519 

4471 

6422 

8372 

0321 

2270 

4217 

616-1 

8109 

0054 

199s 

3941 

5883 

7825 

9765 

1705 

3643 

5581 

7518 

9454 

1390 

3324 

5258 

7190 

9122 

1053 

7 

8 

9 

D 

Pro. 

2200 

01 

02 

03 

04 
03 
Oti 
07 

05 

09 
2210 

U 

12 

13 

14 

15 
Id 
17 
le 

10 
222(J 

21 

22 

23 

24 

25 
2d 

27 

28 
29 

2230 

31 

32 

33 

34 

35 

36 

37 

38 

39 
2240 

41 

42 

43 

44 

45 

46 

47 
4^ 

40 

3424227 

6200 

8173 

3430145 

2116 

4036 

6055 

8023 

9991 

3441957 

3923 

5887 

7851 

9814 

3451776 

3737 

5698 

7657 

9615 

3461573 

3530 

5486 

7441 

9395 

3471348 

3300 

5252 

72(U 

9152 

34S1I01 

3049 

4996 

^2 

8887 

3490832 

2775 

4718 

6660 

8601 

3500541 

2480 

4419 

6356 

8293 

3510229 

2163 

4098 

6031 

7963 

9895 

4424 

6:198 

83)6 

0342 

2313 

4283 

6252 

8220 

0187 

2154 

4119 

6084 

8048 

itolo 

1972 

3933 

5894 

7853 

9811 

1769 

3725 

5681 

7636 

9590 

1543 

3495 

5447 

7397 

9347 

1296 

3243 

5190 

7136 

9082 

1026 

2970 

4912 

6854 

8795 

0735 

2674 

4612 

6550 

8486 

04Jf2 

2357 

4291 

6224 

8156 

30S^ 

1622 

6.595 

8568 

0539 

2510 

4480 

6440 

8417 

0384 

2350 

4316 

6280 

8244 

0207 

2168 

412g 

6090 

8049 

5007 

1964 

3921 

5877 

7831 

^785 

1738 

3691 

5642 

7592 

9542 

1490 

3438 

5385 

7331 

9276 

1220 

3164 

SIO6 

7048 

8989 

0939 

2868 

4806 

6743 

8680 

0616 

2550 

448-1 

6417 

B34<) 

0281 

4819 

6792 

8765 

0736 

2707 

4677 
6646 
8614 
0581 

2547 

4512 

6477 

8440 

0403 

2365 

4325 

6285 

8245 

0203 

2160 

4117 

6072 

8027 

9981 

1934 

3886 

5837 

7787 

9737 

1685 

3633 

5580 

7526 

9471 

1415 

3358 

5301 

7242 

9183 

1123 

.3062 

5000 

6937 

8874 

O6O9 

2744 

4678 
6611 
8543 

0474 

5016 

6990 

8962 

0^3 

2904 

4874 

0842 

8810 

0777 

2743 

4709 

6673 

8636 

0599 

2561 

4522 

6481 

8440 

o;i9<» 

2356 

4312 

6268 

8222 

0176 

2129 

4081 

6032 

7982 

9931 

1880 

3828 

5774 

7720 

9^5 

1609 

3552 

5495 

7436 

9377 

1317 

3256 

5194 

7131 

9067 

1003 

2937 

4871 

6804 

8736 

.1667 

5603 

7581 

9554 

1525 

3495 

5464 

7433 

9401 

1367 

3333 

5298 

7262 

9225 

1188 

3149 

5110 

7069 

9028 

0986 

2943 

4899 

6854 

8808 

0762 

2715 

4666 

6617 

8567 

0516 

2464 

1412 

6358 

8304 

0248 

2192 

4135 

6077 

8019 

9959 

1898 

3837 

5775 

7712 

9648 

1583 

3517 

5451 

7383 

9315 

1246 

5806 

7779 

9751 

1722 

3692 

5661 

7630 

9597 

1564 

3530 

5495 

7459 

9422 

1384 

3345 

5306 

7265 

9224 

1182 

3136 

5094 

7050 

9004 

0957 

2910 

4861 

6812 

8762 

0711 

2059' 

4606 

6553 

8498 

0-143 

2387 

4330 

6272 

8213 

0153 

2092 

4031 

5969 

7905 

9841 

1777 

3711 

5644 

7377 

9508 

1439 

6003 

7976 

9948 

1919 

3889 

5858 

7827 

0794 

1761 

3726 

5691 

7655 

()di8 

1580 

3541 

5502 

7461 

9420 

1377 

3334 

5290 

7245 

9199 

1153 

3105 

5056 

7007 

8957- 

0906 

2854 

4801 

6747 

8693 

0637 

2581 

4524 

6466 

8407 

0347 

2286 

4225 

6162 

8099 

0035 

»970 

3904 

5837 

7770 

0701 

1632 

197 

196 

193 

194 

• 

193 

IpB 
) do 
; 40 
>59 

V 79 
i 99 
5 119 
; 139 
»158 
i 17H 

197 

l ‘20 
i 39 
5 59 

V 79 

1 99 
^118 
7 136 
U58 
9|l77 

196 

?0 

2 39 
59 
78 

1 98 

e 118 

137 

9157 

» i-r. 

195 

120 

2 39 
} 59 

1 78 
5 9« 
'.117 
7 137 

9158 
9|n6 

194 

19 

2 39 
S 58 
9 78 
5 97 
6116 
7 136 
8155 
9 175 

N. 

0 

~ 

2 

T 

4 

5 

6 

7 

8 

9 

D 

Pts. 

f 


^■2‘25QO  L.352 OF  NUMBERS. (31) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D f 

*ro. 

2250 

51 

52 

53 

54 

55 
5ti 

57 

58 

59 
2260 

61 

62 

63 

64 

65 

60 

67 

68 
6g 

2270 

71 

72 

73 

74 

75 

76 

77 

78 

79 
228Q 

81 

82 

83 

84 

85 

80 

87 

88 
8fl 

229c 

91 

92 

9(1 

9^ 

95 

9^ 

97 

9t 

9t 

1521825:; 

3755: 

5684. 

7612 

9539 

3531465 

3391 

5316 

7239 

9162 

3541084 

3006 

4926 

6846 

8764 

3550682 

2599 

4515 

6431 

8345 

3560259 

2171 

4083 

5994 

7905 

9814 

3571723 

3630 

5537 

7443 

9348 

3581253 

3156 

5059 

6961 

8862 

3590762 

2662 

456G 

6458 

8355 

3600251 

2140 

4041 

5934 

782J 

97K 

36116K 

350C 

5390 

1018- 

1948 

S877 

7805 

J732 

1658 

1583 

550)8 

7432 

9355 

1277 

3198 

5118 

7037 

8956 

0874 

2791 

4707 

6622 

8536 

(M50 

2363 

4274 

6185 

8O96 

6005 

1913 

3821 

5728 

7634 

9539 

14-43 

3347 

5240 

7151 

9052 

0t)52 

2852 

475c 

6648 

8544 

044C 

»233C 

4230 

612: 

80K 

>99« 

1179? 

)3680 

)557? 

2211 

1141^ 

5070  ( 

7997' 

9924 

1851 

3776 

570X) 

7624 

9547 

1.469 

3390 

5310 

7229 

9148 

1066 

2982 

4898 

6813 

11728 

0641 

2554 

4466 

6376 

8287 

0196 

2104 

4012 

5918 

7824 

9729 

1634 

3537 

5440 

7341 

9242 

1142 

3041 

4940 

6837 

8734 

)063C 

'2525 

>4419 

0313 

>8205 

16097 

M98t 

)387« 

)576t 

1404: 

1334 ‘I 

1262  ( 

1190' 

1117 

20)43 

1968 

5893 

7816 

9739 

1661 

3582 

5502 

7421 

9340 

1257 

3174 

50^ 

7005 

8919 

0832 

2745 

4657 

6568 

8478 

0387 

3295 

4202 

6109 

8015 

9920 

1824 

3727 

56)0 

7531 

9432 

1332 

3231 

5130 

7027 

8924 

08201 

2715 

4600 

6502 

S3gi 

0280 

(2177 

)40X)/ 

1595( 

1597 

W27 

>455 

1383 

3310 

2236 

tl6l 

5085 

8OO9 

9931 

1853 

3774 

5694 

7613 

9531 

1449 

3366 

5281 

7196 

9111 

10)24 

2936 

4848 

6759 

8668 

0578 

2486 

4393 

6300 

820)5 

6110 

2014 

3918 

5820 

7722 

9622 

1522 
3421 
53  HI 

7217 

9113 

1009 

290)4 

[4798 

6691 

8584 

k>475 

'236f 

•4250 

)614J 

2790; 

4720 ' 

6648 

8576 

050)2 

2428 

4353 

6278 

8201 

0123 

2045 

3966 

5886 

7605 

9723 

1641 

3557 

5473 

7388 

9302 
1215 

3127 

50)39 

6950 

8859 

0768 

2677 

4584 

6490 

8396 

0301 

2205 

4108 

6010 

7912 

()8I2 
171'i 
36 1 1 
550(1 
740)0 

9303 
1199 

30)1)3 

4987 

6881 

877(1 

06(>1 

255; 

i444' 

|633- 

1983; 

4912. 

5841 

3768 

yQgs 

2621 

4546 

6470 

8393 

0316 

2237 

4158 

6078 

7997 

991s 

1832 

3749 

5664 

7579 

9493 

1406 

3319 

5230 

7141 

9050 

0939 

2867 

4775 

6681 

8586 

0491 

2395 

4-298 

6200 

810X2 

000X2 

1902 

3801 

.Vioq 

75^ 

9493 

1388 

3283 

5177 

707c 

(8962 

10854 

12744 

,4634 

16520 

1176: 

5105. 

•034; 

3961 

)888 

2813 

4738 

6662 

9586' 

0508 

^29 

4350 

6270 

8I89 

0107 

2024 

3(>40 

5856 

7771 

9685 

1598 

3510 

5421 

7332 

9241 

1150 

3058 

4965 

6872 

8777 

0662 

2585 

4488 

6391 

B292 

UI92 

2092 

399J 

5880 

7786 

9682 

1578 

3472 

5366 

1725S 

9151 

110)43 

12933 

14823 

16712 

1369: 

5298 

r226 

J154 

1080 

3006 

4931 

5855 

9778 

070X) 

2621 

4542 

6462 

8381 

0299 

2216 

4132 

6048 

7962 

9876 

1789 

3701 

5612 

7523 

9432 

1341 

3249 

5156 

7062 

8967 

0872 

2776 

4679 

6581 

8482 

0382 

2282 

kl81 

'6078 

^976 

I9872 

1767 

3663 

5555 

7448 

9341 

1232 

3122 

5012 

16901 

1562 

>491 

•419 

^346 

1273 

3198 

3123 

•047 

9970 

)89'2 

2814 

4734 

6654 

9572 

04^ 

2407 

4324 

6239 

8154 

QO67 

I98O 

3892 

5803 

7714 

9623 

1532 

3440 

5347 

7253 

9458 

1062 

2966 

4^ 

5771 

8672 

0573 

2472 

4370 

6268 

8105 

3o6i 

1957 

3851 

5745 

7638 

953c 

1421 

3311 

5201 

709c 

193 

1 

•2 

3 

4 

5 
e 

b 

9 

192 

1 

>■ 

•1 

t 

c 

191 

190 

isg 

93 

19 
39 
58 
77 
97  . 
il6 
135 
154 
174 

m 

19 
38 
58 
^ 77 
96 
>115 

• 134 
1 154 
J 173 

191 

iK 
3a 
3 57 
1 78 

5 96 

6 US 

7 134] 
a 153 
4073 

190 

1 19 

2 3» 

3 57 

4 76 

5 95 

6 lU 

7 133 

8 152 
9|I71 

189 

1 19 

2 38 

3 57 

* 76 

5 95 

6 113 

7 132 

8 151 
9|l70 

N. 

0 

1 1 

2 

3 

4 

I 5 

6 

7 

8 

9 

D 

Pts. 

N . 235CX)  L.371  OF  NUMBER (33 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9^ 

Pro. 

•235C 

31 

52 

53 

54 

55 
30 

57 

38 

59 

236U 

61 

62 

63 

64 

65 

66 

67 

68 
69 

2370 

71 

72 

73 

74 

75 

76 

77 

78 

79 

2380 

81 

82 

83 

84 
83 
86 

87 

88 
89 

2390 

91 

92 

93 

94 

95 

96 

97 

98 

99 

371067c 

232t 

,4373 

621£ 

8065 

990s 

3721733 

359C 

3438 

7279 

912c 

3730960 

2799 

4637 

6473 

8311 

3740147 

1983 

3817 

3631 

7483 

9316 

3731147 

2977 

4807 

6636 

8464 

3760292 

2119 

3944 

5770 

7594 

9418 

3771240 

3063 

4884 

6704 

8324 

3780343 

2161 

3979 

5796 

7612 

9427 

1791241 

3033 

4868 

6680 

8492 

3800302 

10863 

>2711 

4338 

(6403 

8245 

5094 

1937 

378C 

3622 

7464 

9304 

1144 

2933 

4821 

6638 

8495 

0331 

2166 

4000 

3834 

7667 

9499 

1330 

3160 

4990 

6819 

8647 

0473 

2301 

4127 

3952 

7776 

(>600 

1423 

3243 

5066 

6886 

8706 

0525 

2343 

4161 

5977 

7793 

9608 

1423 

3237 

5049 

6862 

3673 

0484 

1046 

289t 

4742 

6588 

8434 

0278 

2122 

3964 

5806 

7648 

9488 

1328 

3167 

5005 

6842 

9679 

0515 

2350 

4184 

6017 

7850 

9682 

1513 

3343 

5173 

7002 

8830 

0657 

2484 

4310 

6135 

7959 

9782 

J605 

3427 

5248 

7068 

8888 

0707 

2525 

4342 

6159 

7975 

9790 

1604 

3418 

5231 

7043 

8854 

0665 

1233 

308t 

492; 

6773 

8618 

0462 

230C 

414CJ 

5991 

7832 

9672 

1512 

S350 

5189 

7020 

8862 

0698 

2533 

4367 

6201 

8033 

9865 

1696 

3526 

5356 

7185 

9013 

0840 

2060 

4492 

6317 

8141 

9965 

1787 

3609 

5430 

7250 

9070 

0889 

2707 

4524 

6341 

8156 

9971 

1786 

1599 

5412 

7224 

9035 

0846 

1418 

3265 

5112 

6957 

8802 

0647 

2490 

43M 

6175 

8016 

9856 

1690 

3534 

5372 

7210 

9046 

0882 

2716 

4551 

6384 

8216 

5048 

1879 

3709 

5539 

7368 

9195 

1023 

2849 

4675 

6490 

8323 

0147 

196c> 

3791 

5612 

7432 

925:2 

1071 

2889 

47O6 

6522 

8338 

0153 

1967 

3780 

5593 

7405 

9216 

1027 

1603 

3450 

529c 

7142 

8987 

0831 

2674 

4517 

6359 

8200 

0040 

1879 

37I8 

5556 

7393 

9230 

1065 

2900 

4734 

0567 

8400 

0231 

2062 

3892 

5722 

7550 

9378 

1205 

3032 

4857 

6682 

8506 

0329 

2152 

3973 

579^ 

7614 

9^34 

1252 

3070 

4887 

6704 

8519 

0334 

2148 

3962 

5774 

7586 

9397 

1208 

178/ 

363J 

5481 

732; 

9171 

1015 

285S 

4701 

6543 

8384 

0224 

2063 
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N. 29500  L. 469  OF  NUMBERS.  (45) 

N. 

0 

1 

0 

3 

4 B 5 1 6 

7 

8 

9 H 

D 

^ro. 

2950 

51 

52 
33 
54 

35 

36 

57 

38 

59 

2960 

61 

62 

63 

64 
63 
66 

67 

68 
69 

2970 

71 

72 

73 

74 
73 

76 

77 

78 

79 
2980 

81 

82 

83 

84 
83 
86 

87 

88 
eg 

2990 

91 

92 

93 

94 

93 

96 

97 

98 

99 

4698220 
9692 
4701 164 

2634 

4103 

3575 

7044 

8313 

9982 

4711430 

2917 

4384 

3831 

7317 

8782 

4720247 

1711 

3173 

4639 

6102 

7364 

9027 

4730488 

1949 

3410 

4870 

6329 

7788 

9247 

4740705 

2163 

3620 

3076 

6533 

7988 

9443 

473O898 

2332 

3806 

3239 

6712 

8164 

9616 

4761067 

2318 

3968 

3418 

6867 

8316 

9765 

3367 

9839 

1311 

2782 

4232 

5722 

7191 

8660 

5129 

1596 

3064 

4531 

^997 

7463 

8929 

0393 

1838 

3322 

4785 

6248 

7711 

9173 

0634 

2095 

3556 

5016 

6475 

7934 

9393 

0651 

2308 

3765 

5222 

6678 

8134 

9389 

1043 

2498 

3931 

3404 

6837 

8309 

9761 

1212 

2663 

4113 

3363 

7012 

8461 

9909 

8513 

9986 

1458 

2929 

4399 

5869 

7338 

88O7 

0275 

1743 

3211 

4677 

6144 

7610 

9075 

0540 

2004 

3468 

4932 

6393 

7857 

9319 

0780 

2241 

3702 

5162 

6621 

8080 

9539 

0997 

2454 

3911 

5368 

6824 

8279 

9734 

1189 

2643 

4097 

3550 

7002 

8455 

9906 

1357 

2808 

4258 

57O8 

7157 

8606 

3054 

8662 

0134 

1605 

3076 

4546 

6016 

7485 

8934 

0422 

I89O 

3337 

4824 

6290 

7756 

9222 

0686 

2151 

3615 

5078 

6541 

8003 

9465 

0926 

2387 

3848 

5308 

6767 

8226 

9684 

1142 

2600 

4057 

5513 

6969 

8425 

9880 

1334 

2788 

4242 

5695 

7148 

8600 

0051 

1502 

2933 

4403 

5853 

7302 

8731 

0199 

3809| 

0281 

1752 

3223 

4693 

6163 

7632 

9101 

0369 

2037 

3504 

4971 

6437 

7903 

9368 

0633 

2297 

3761 

5224 

6687 

8149 

9611 

1073 

2333 

3994 

5454 

6913 

8372 

9830 

1288 

2746 

4202 

5639 

7115 

8370 

0025 

1460 

2934 

4387 

5840 

7293 

8745 

0196 

1648 

3098 

4548 

5998 

7447 

8896 

0344 

8956 

0428 

1899 

3370 

4640 

6310 

7779 

9248 

0716 

2183 

3651 

5117 

6584 

8049 

9313 

0979 

2444 

3907 

5371 

6833 

8296 

9757 

1219 

2679 

4140 

5600 

7059 

8318 

b76 

1434 

2891 

^48 

5805 

7260 

8716 

pi7i 

1623 

3079 

4333 

5986 

7438 

8890 

0342 

1793 

3243 

4693 

6143 

7592 

9041 

0489 

9103 

0575 

2046 

3517 

4987 

6457 

7926 

9394 

Q863 

2330 

3797 

3264 

6730 

8196 

9661 

1126 

2590 

4054 

5517 

6980 

8442 

9903 

1365 

2823 

4286 

5746 

7205 

8664 

5122 

1380 

3037 

4494 

5930 

7406 

8861 

0316 

1771 

3225 

4678 

6131 

7583 

9035 

0487 

1938 

3388 

4638 

6288 

7737 

9185 

0633 

9251 

0722 

2193 

3664 

3134 

6604 

8O73 

9541 

1009 

2477 

3944 

3411 

6877 

8342 

9808 

1272 

2736 

4200 

5663 

7126 

8388 

6050 

1511 

2972 

4432 

5891 

7351 
88O9 
0268 
1723 

3183 

4639 

6096 

7352 
9007 

0462 

1916 

3370 

4823 

6276 

7729 

9180 

0632 

2083 

3333 

4983 

6433 

7882 

9330 

0778 

9398 

O869 

2340 

3811 

3281 

6730 

8219 

9688 

1136 

2624 

4091 

5357 

7023 

8489 

9954 

1419 

2883 

4346 

5809 

7272 

8734 

0196 

1637 

3118 

4578 

6037 

7497 

8955 

0413 

1871 

3328 

4783 

6241 

7697 

9152 

0607 

2061 

3313 

4969 

6421 

7874 

9326 

0777 

2228 

3678 

5128 

6578 

8O27 

9475 

0923 

934^ 

I0i6| 

2487 

3958 

54281 

6897 

8366 

9835 

1303 

2770 

4237 

5704 

7170 

8635 

0101 

1365 

3029 

4493 

5956 

7418 

8860 

0342 

1803 

3264 

4724 

6183 

7642 

9101 

0559 

2017 

3474 

4931 

6387 

7843 

9298 

0733 

2207 

3661 

5114 

6567 

8019 

9471 

0922 

2373 

3823 

5273 

6723 

8I7I 

9620 

1068 

1471 

146 

145 

147 

15 

an 

*4 

59 
5 74 
n 88 
7 103 
S 118 

9(139 

146 

1 15 

2 29 

3 44 

4 58 

5 73 

6 88 

7 102 

8 117 
9|IS1 

145 

1 15 

2 29 

3 44 

4 58 

5 73 

6 87 

7 102 

8 116 

9 I3I 

N. 

0 

1 

2 

S 

4 

5 

6 

7 

8 

9 

D 

Pts, 

N.  30500  L.484 OF  NUMBERS.  (1-7) 


N. 

0 

1 

2 

S 

4 |j  5 

6 

7 

8 

9 

D 

Pro. 

3050 

51 

53 

53 

54 

55 
5ti 
37 

58 

59 
30(50 

ei 

63 

63 

64 

65 

60 

67 

68 
69 

3070 

71 

72 

73 

74 

75 

76 

77 

78 

79 
3080 

81 

83 

83 

84 

85 

86 

87 

88 
89 

3090 

91 

92 

93 

94 

95 

96 

97 

98 

99 

4843998 

4423 

5845 

7268 

8690 

4850112 

1533 

2934 

4375 

5795 

7214 

8633 

4860052 

1470 

2888 

4305 

3722 

7138 

8554 

9969 

4871384 

2798 

4212 

5626 

7039 

8451 

9863 

4881275 

2686 

4097 

5507 

6917 

8326 

9735 

4891144 

2552 

3959 

5366 

6773 
81 79 

9585 

4900990 

2395 

3799 

5203 

6607 

8010 

9412 

49IO8I4 

2216 

3141 

4564 

5988 

7410 

8833 

0254 

1676 

3096 

4517 

5937 

7356 

8775 

0194 

1612 

3029 

4446 

5863 

7279 

8695 

Olio 

1525 

2940 

4353 

5767 

7I8O 

8592 

0004 

1416 

2827 

4238 

5648 

7058 

8467 

9876 

1285 

2692 

4100 

5507 

6914 

8320 

9725 

1131 

2535 

3940 

4343 

6747 

8150 

9552 

0954 

2356 

3283 

4707 

6130 

7553 

8975 

0396 

1818 

3239 

4659 

6079 

7498 

8917 

0336 

1754 

3171 

4588 

6005 

7421 

8837 

0252 

1667 

3081 

4495 

59O8 

7321 

8734 

0146 

1557 

2968 

4379 

5789 

7199 

8608 

5017 

1425 

2833 

4241 

5618 

7054 

8460 

9866 

1271 

2676 

4080 

5484 

6887 

8290 

9693 

1094 

2496 

3426 

4849 

6272 

7695 

9117 

0539 

i960 

3381 

4801 

6221 

7640 

9059 

0477 

I895 

3313 

4730 

6146 

7563 

8978 

0393 

1808 

3222 

4636 

6050 

7462 

8875 

0287 

1698 

3109 

4520 

5930 

7340 

8749 

0158 

1566 

2974 

4381 

5788 

7195 

8601 

0006 

1412 

2816 

4220 

5624 

7027 

8430 

9833 

1235 

2636 

3568 

4991 

6414 

7837 

9259 

0681 

2102 

3523 

4943 

6363 

7732 

9201 

0619 

2037 

3455 

4872 

6288 

7704 

9120 

0535 

1950 

3364 

4778 

6191 

7604 

9016 

0428 

1839 

3251 

4661 

6071 

7481 

8890 

0299 

1707 

3115 

4522 

5929 

7335 

8741 

0147 

1552 

2957 

4361 

5765 

7168 

8571 

9973 

1375 

2776 

3710 

5134 

6557 

7979 

9401 

0823 

2244 

3665 

5035 

6505 

7921 

9343 

0761 

2179 

3590 

5013 

6430 

7846 

9261 

0676 

2091 

3505 

4919 

6332 

7745 

9157 

05^ 

198I 

3392 

4802 

6212 

7622 

13256 

4663 

6070 

7476 

8882 

0287 

1693 

3097 

4501 

5905 

7308 
8711 
01 13 
1515 
2916 

3853 

5276 

66^ 

8121 

9343 

0965 

2386 

3807 

5227 

6647 

8066 

9434 

0903 

2321 

3738 

5155 

6571 

7987 

9403 

0818 

2232 

3647 

5060 

6473 

7886 

9299 

0710 

2122 

3533 

4943 

6353 

7763 

9172 

0580 

1989 

3396 

4804 

6210 

7617 

9023 

0-128 

1833 

32SS 

4642 

6045 

7448 

8851 

0253 

1655 

3057 

3995 

5418 

6841 

8264 

9686 

1107 

2528 

3949 

53^ 

6788 

8208 

9626 

1045 

2462 

3880 

5297 

6713 

8i2g 

9344 

0959 

3374 

3788 

5202 

6615 

8O27 

9440 

0852 

2263 

3674 

5084 

6494 

7904 

9313 

0721 

2129 

3537 

4944 

0351 

7757 

9163 

0569 

1973 

3378 

4782 

6186 

7589 

8991 

0394 

1795 

3197 

4137 

55dl 

6984 

8^ 

9828 

1249 

2670 

4091 

5511 

6930 

3350 

9768 

1186 

2604 

4021 

5438 

6855 

8270 

9686 

1101 

2515 

3929 

5343 

6756 

8169 

9381 

0993 

2404 

3815 

5225 

6635 

8045 

9454 

O862 

2270 

3678 

5085 

6492 

7898 

9304 

0709 

2114 

3518 

4922 

6326 

7729 

9132 

0534 

1935 

3337 

4280 

5703 

7126 

8548 

9970 

1391 

2812 

4233 

5653 

7072 

8491 

^10 

1328 

2746 

4163 

5580 

6996 

8412 

9827 

1242 

2657 

4071 

5484 

6897 

8310 

9722 

1134 

2545 

3956 

5366 

6776 

8185 

9594 

1003 

2411 

3818 

5226 

6632 

8038 

9444 

0850 

2254 

3659 

5063 

6466 

7869 

9272 

0674 

2070 

3477^ 

142 

141 

. 

142 

1 U 

2 28 
j 43 

4 57 

5 71 

6 85 

7 99 
b lU 
9 l ib 

141 

1 U 

2 2h 

3 42 

4 50 

5 71 

6 85 
*(  9'.* 

8 113 

9 127 

140 

U 

> 28 
i 42 
5fi 
7U 
5 84 
96 
IIS 
» 136 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 1 D 

Pts, 

(48^  'logarithms  N. 31000  L.491 

N.| 

0 

1 1 '2, 

3 

4 

D 

6 

7 8 

9 

D |Pro. 

3100,^ 

01 

02 

03 

04 

05 

06 

07 

08 
09 

3110 

11 

12 

13 

14 

15 

16 

17 

18 
19 

3120 

21 

22 

23 

24 

25 

26 

27 

28 
29 

3130 

31 

32 

33 

34 

35 

36 

37 

38 

39 
3140 

41 

42 

43 

44 

45 
4£ 
47 
4£ 
4£ 

1913617: 

5018. 

6418( 

7818 

9217 

4920616 

2015 

3413 

4810 

6207 

7604 

9OUI 

4930396 

1791 

3186 

4581 

5974 

7368 

8761 

4940154 

1546 

2938 

4329 

5720 

7110 

8500 

9890 

4931279 

2667 

4056 

5443 

6831 

8218 

9604 

4960990 

2375 

3761 

5145 

6529 

“913 

929C 

4970679 

2062 

3444 

4825 

62a 

7587 

8967 

498O347 

1727 

1757F 

H58L 

')558k 

7958k 

4357j{ 

3756K 

2154: 

3552L 

4950. 

6347( 

7744 

914ol 

U535K 

igaij 

3326' 

4720 

6114 

7567 

8900 

0293 

1685 

3077 

4468 

5859 

7249 

8639 

6029 

1418 

2806 

4194 

5582 

5969 

8356 

9743 

11^ 

2514 

3899 

5284 

6668 

8052 

9435 

0818 

2200 

3582 

4964 

>6345 

7725 

9195 

0485 

1865 

1897' 

>298. 

itigbt 

3098! 

H97i 

2294 

S090 

5487 

7883 

9279 

J675 

2070 

3465 

4859 

6253 

7647 

9040 

0432 

1824 

3216 

4607 

5998 

7388 

8778 

0168 

1557 

2945 

4333 

5721 

7108 

8495 

9881 

1267 

2653 

4038 

5422 

6806 

8I9O 

9573 

0956 

2338 

3720 

5102 

6483 

7863 

9243 

0623 

2002 

W37' 

3438. 

5838  < 

32381 

>637! 

1036 

2434' 

3832 

5229 

5626 

9023 

9419 

DS15 

2210 

3604 

4999 

6393 

7786 

9179 

0571 

1964 

3355 

4746 

6137 

7527 

8917 

0307 

1695 

3084 

4472 

5860 

7247 

8634 

5020 

1406 

2791 

4176 

5560 

6945 

8328 

9711 

1094 

2476 

3858 

5240 

6621 

8001 

9381 

0761 

214C 

H77 

5578 

5978 

3378 

37,77 

1175 

2574 

1972 

5369 

5766 

9162 

J558 

3954 

2349 

3744 

5138 

6532 

7925 

9318 

0711 

2103 

3494 

4885 

6276 

7666 

9056 

0445 

1834 

3223 

4611 

5998 

7385 

8772 

0158 

1544 

2930 

4314 

5699 

7083 

8467 

1232 

2615 

39£>6 

5378 

6759 

8139 

9519 

0899 

12278 

4317 

5718 

7118 

8517 

9917 

1315 

2714 

4111 

5509 

6go6 

8302 

9696 

1094 

2489 

3883 

5278 

6671 

8065 

9457 

0850 

2242 

3633 

5024 

6415 

7805 

9195 

0584 

1973 

3362 

4750 

6137 

7524 

8911 

0297 

1683 

3068 

4453 

5837 

7221 

8605 

9988 

1371 

2753 

.4135 
5516 
16897 
|8277 
te7 
1 037 
mi6 

4457 

5858 

7258 

3657 

3057 

1455 

2853 

4251 

5648 

7044 

8442 

9838 

1'233 

2628 

4023 

5417 

6811 

8204 

9597 

0989 

2381 

3773 

5164 

6554 

7944 

9334 

0723 

2112 

3500 

4888 

6276 

7663 

9049 

0436 

1821 

3207 

4591 

5976 

7360 

8743 

Q126 

i5og 

2891 

4273 

5654 

7035 

8415 

979J 

1175 

>2554 

«97|' 

5998|< 

7398; 

S79^' 

1595 

^993. 

4391- 

5788 

7185 

8581 

9977l< 

1373 

2768 

4162 

5556 

6950 

8343 

9736 

1128 

2520 

3912 

5303 

6693 

8083 

9473 
0862 
2251 
3639 
5027 
6415 
7802 
91 88 
0574 
i960 
3345 

4730 

6114 

7498 

8882 

0265 

1647 

3029 

4411 

5792 

7173 

8553 

9933 

1313 

2692 

4738 

5138 

7536 

3937 

3336 

1735 

1133 

4531 

5928 

7325 

3721 

5117 

1512 

2907 

4302 

5696 

7089 

6483 

9875 

1268 

2659 

4051 

5442 

6832 

8222 

9612 

1001 

23go 

3778 

5166 

6553 

7.940 

9327 

0713 

2098 

3484 

4S6b 

6253 

7630 

9020 

0403 

1785 

3167 

4549 

5930 

7311 

8691 

[5o71 

1451 

283C 

4878 

5278 

7678 

1077 

>476 

1875 

1273 

4670 

5068 

7404 

9861 

r256 

1652 

9047 

4441 

5835 

7329 

8622 

3015 

1407 

2799 

4190 

5581 

6971 

8361 

9751 

1140 

3529 

P917 

5305 

6692 

8079 

9465 

0851 

2237 

3622 

5007 

6391 

7775 

yi58 

0541 

1924 

3306 

4687 

6066 

7449 

8829 

0209 

1589 

296b 

140 

£ 

139 

136 

140 

U 

as 

42 

56 

10 

84 

98 

II2 

126 

139 

14 

2 28 

3 42 

4 56 

5 70 

6 83 

7 97 
B 111 
9125 

138 

1 14 

2 28 

3 41 

4 55 

5 69 

6 83 

7 97 
8110 
9 124 

N. 

0 

1 

2 

3 1 4 

1 5 

6 

7 

8 

9 

D 

Pt*. 

3 H 


(50)  LOGARITHMS  N.  32000  L.  505 

i\. 

0 

1 

2 

3 

4 

043 

399 

750 
il  12 
•407 

5822 

3177 

.531 

1885 

1238 

5591 

5944 

S'196 

j648 

5999 

1350 

3701 

5051 

6400 

7749 

9098 

0147 

1794 

3142 

4489 

5336 

7182 

8528 

9873 

1218 

1563 

3907 

5251 

6594 

7937 

9280 

0622 

1964 

3305 
4640 
5986 
7326 
,8666 
5005 
3 1344 

5 2685 

7 402t 
15351 

669. 

8 8032 

5 

11782 

1535  2 

I89I 

5247 

-603 

S958 

3312 

1667 

3020 

4374 

5727 

7079 

8431 

9783 

1134 

2485 

3836 

5186 

6535 

7884 

9233 

0581 

192() 

3277 

4624 

5970 

7317 

8663 

5008 

1353 

2697 

4042 

5385 

6729 

80/2 

9414 

0756 

1098 

343}i 

478C 

U12C 

746( 

8sa 

013( 

1471 

28K 

415- 

549 

6‘82 

SI6 

6 

7 

8 

9 

D 1 

*10. 

,!'200  5 
01 
02 
(U 
&1 

05 

06 
o;. 
08 
0<J 

3210 
1 1 
12 
13 
11 

15 

16 

1 7 

18 
>9 

3220 

21 

22 

23 

2-1 

25 

26 

27 

28 
29 

3230 

31 

32 

33 
31 

35 

36 

37 

38 

39 
32-10 

41 

42 

43 
AA 
4' 
At 
4/ 
4( 
4( 

051500 

2857 

4213- 

556<). 

6<J2'5 

8280 

t)635( 

i060<)(10 

2344 

3697 

5050 

ftl03 

7755 

9107 

5070451} 

1810 

3160 

•1511 

5860 

7210 

855() 

9907 

5081255 

2601 

3950 

32(}7 

6644 

7990 

9335 

5O9O68O 

2025 

3370 

4714 

6057 

7400 

8743 

5100085 

1427 

2768 

Wior 

5-f5C 

67i> 

813( 

946( 

5110801 

214, 

348. 

48X 

6l6( 

) 749 

635 

■992  a 
1349 
5705; 
•061 

54161 

3771! 

125 

a479' 

J833 

5186 

5538 

7891 

J242 

0594 

1945 

3295 

4646 

5995 

7345 

8694 

0042 

1390 

2738 

4085 

5432 

6778 

8124 

9470 

0815 

2160 

3504 

4848 

6191 

7534 

8877 

6219 

1561 

2903 

4244 

5584 

16924 

18264 

J9603 

SO942 

1228 

36l( 

3495; 

3629^ 

7763 

771 
128 : 
485  4 
841 
•190: 
155 1 

ukxH 

26) 

1614 

1968 

5321 

5674 

5026 

3378 

3729 

1080 

5430 

1781 

5130 

7480 

8828 

0177 

1525 

2873 

4220 

5567 

6913 

8259 

0604 
6949 
2294 
3638 
4982 
6326 
7669 
9011 
0354 
1695 
3037 
4378 
57  It 
705t 
S39t 

973; 

107( 

24K 

3375. 

7 50gt 
1642 

1776 

9072 

264: 

620 

>976  ( 

■332; 

56871 

3042 

1396 

1750 

1103 
5456 
580}) 
SI  61 
9513 
J864 
2215 
5566 
4916 
6265 
7614 

8963 

0312 

1660 

3007 

4354 

5701 

7047 

8393 

9739 

1084 

2429 

3773 

5117 

6460 

7803 

9146 

0488 

1829 

3171 

4512 

5852 

7192 

8532 

•987 

121c 

2541 

1388; 

3 522- 
S656 

4 789 

.314  2 

1671 

1027. 

5383  ( 

738  • 

JO93 

3448 

1802 

3156 

1509 

5862 

7214 

8567 

95)18 

126}) 

2620 

3971 

5321 

6670 

8OI9 

9368 

0716 

2064 

3411 

4758 

6105 

7451 

8797 

0142 

1487 

2832 

4170 

5520 

6863 

8206 

9548 

0890 

2232 

3575 

4914 

>625- 

1759.1 

)893- 

)027C 

1612 

52951 

1428 
2 56i 

j6gts 

58291 

14502 

1806: 

11631 

)518( 

?874! 

7229 ! 
3583 
1937 
3291 

4644 

5997 

7350 

8702 

0053 

1405 

2755 

4106 

5456 

6805 

8154 

9503 

0851 

2199 

3546 

4893 

6240 

7586 

8932 

0277 

1622 

2966 

4310 

5654 

6997 

8340 

9682 

102-1 

•2366 

3707 

.50.18 

6388 

772t 

!)06t 

1040J 

1742 

J308< 
S442' 
5 575} 

2709! 

9843 

585  2 
942  4 
1298  5 
>654  C 
10091 
)364t 

3719  c 
20732 

1426: 

1780- 

3133  ( 

7485, 

S837 

3188 

1540 

2890 

4'241 

5590 

f)940 

8289 

9638 

0986 

2334 

3681 

p5028 

6374 

7720 

9066 

0411 

1756 

3101 

4445 

5788 

7132 
8474 
98 17 

115}} 

2500 

3841 

5182 

6522 

7862 

>9202 

0541 

>187i 

13211 

2 4555 
9589: 

3 7231 
3 8561 

721 

078 

434 

>790 

1145 

)50lJ 

)854 

1208 

1562 

1915 

3-268 

•620 

i972 

3324 

1675 

1025 

1376 

5725 

7075 

S424 

9772 

1121 

24681 

3816 

5163 

6501) 

7855 

9201 

0546 

I89I 

3235 

4579 

5923 

7266 

8609 

9951 

I293 

•2634 

3975 

5316 

6656 

791)6 

933c 
0675 
)2013 
13351 
>4681 
16021 
)73& 
3 8701 

I 

3 

4 

5 

6 
■I 
8 

135 

|l54 

36 

u 

27 

41 

54 

68 

82 

95 

409 

i|l22 

135 

14 

2 27 

3 41 

4 54 

5 66 

6 61 

7 95 

8 108 
9I122 

134 
1 13 

0 

3 40 

4 54 

5 67 

6 80 
7 94 
6 107 
9 121 

N. 

0 1 1 

2 

3 

4 

5 

6 

7 

8 

9 

DlPts. 

N. 32500  L.511 

OF  NUMBERS. 

(51) 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pro. 

51 

52 

53 

54 

55 

56 

57 

58 


6844 
8178 
9511 
5yl5 130844 

2176 
3508 


5118834 


896; 


5120170  0303 


1505 

2841 

4175 


1639 

2971 

4309 


6171 

7502 

8832 


896590989231 

514016202950428)0561 


1491 

2820 


3260 
61 
62I 

63 

64 

65 

66 

67 

68 

69 

3270 

71 

72 

73 

74 

75 

76| 

77 

78 

79 

3280 

81 
82l 

83 

84 

85 

86 

87 

88 

895170631 

3290 

91 


5510  5643 

6977 

8311 

9644 

0977 

2309 
3641 


4840  4973 


41494282 

5478 

6805 
8133 


5150787 
2113 


9101|9234 
0-137 

1772 
31  as 


4442  4576 


6304 

7635 


0570  0704 

1 9062040 
3241 3375 


5777 

7111 

8444 

9777 

1110 

2442 


1624 

2953 


59106044 

7244  7377 
8578  8/11 
• 991 1 0044 
l‘243  1377 
2576  270<) 
377431108  4<>4'l 

5 1065239 5372 

6437I657O  6703 

7768,7901  8034 
9364 

0694 


1737 

3086 

4415 


181)0  2023 

32193352 

4548 4681 

58766009 


92 

93 

94 

95 

96| 

97 

9« 

99 

N. 


7679  781 1I7944 
900391369268 
0327  0459  0592 


6i>407072  7204; 
7997ISI29826I  831)3  8526 
93 1 b|945(>9582  97 1 4 9846 

71090310351167 

2223  2355  2487 
3543  3675  3807 
4862  4994  5120'' 


1959^2091 
327S3411 
4598U73O 
59i7j604g|6i8i 
723«7368 
6554!8686 
9872, 

518118^1321 
2507  2638 
382313955 


1 


7336 

866-4 

19991 


56105743 

69387071)7204 

82668398 

94609593)9725 

09191105211851317 

2246'2378  2511  2643 
34393571  3704  3837  3969 
4764  4897  5029  5162  5294 
6089^226354  6487  6019 

74147547  " 

87388871 

516006^195 

13861518 
270^2841 
403lUl64 
535-«5486 
6676:6808 


9368 


9502 


1105 


4709 


1238 

2574 
3775  3909 


3642 

4976|51ID 


0838  0971 

•2173)230712440 

3508 
4813 
6 1 77 
7511 
•8844 

'0177 

Il510l643 


9635  9769  9903  0036 


12842 

4174 

5505 


6310 

7644 


2975 

4307 

5638 


6836:6969 

81678300 

'94979630 

1082^0960 

21562289 
3485  3018 


4813U946  507g5212 


6142 

17469 

8797 

5i23 


1450  1583 

2776 


4102 


0724^5609891121 

1650  1783)1915  2047)21802312244412577 

2973  3106  3238  33703502  3635  3767  38p9 
4296  4428  4560  4693 
56135750  5883  16015 


6445 


6313 

75007631)7763 
88I8895O9O8I 
1)01360267 

1453  1585 
2770291x1 
4086V4218 


40864: 

2] 


5243 


65776711 

8044 

9377 


6444 

7778)7911 

8978,91 1 1 9244 

]03 1 1 0144  0577 

1776' 

3108 
4440 

5771 
17102 
8433 


6274)6407  6540 
7867 

8929 

0256 


1372 

2707 

4042 

5377 


1910 
3242 

4573 
5905 

7235)7368 

8566)8699 
1)9763  989O0O29 


0710 

2013 

3375 

4706 

6(X38 


1225 

2555 


1358 

2638 


1093 

2422 

3751)3883)4016 
5345 

6673 
8000 


OO62OI95  9327 


0389 


|I6521  0654 


1715 1848 

29093011  3174 

4234)43674499 

5825 


5427  55605692 
6752  6884701 7I7 149  7282 
807682098341  8474)8606 

94009533  9663  9798 


4825[4957[50895222 
614762796411  6543 
74697601  7733  7865 
879089226)0549186 

01 1 1 02430375  050/ 
1431  1563  1695  182; 


(^»99 

1716 

3033 j|3 165)3297 
4350  k481  4613 


18-18 


7895 

9213 

0.531  0663  07940)26 


1 980 


7336 
8658 
9978 

1299 

2619  275 1 12883)301 5)3 147 
3939 

.5258  „ , 

6577  6769I6840I6972  7104 


111 


4745 


I98O 

3306 

4632 

3957 


9930 

1253 


80278 159  8291  8422 
934.5  9477  9608  9740 


2243 


3428  3560  3692 


1058 

2375 


■1876  5008 


134 
13 
8|  27 
3 40 


133 


133 

13 

27 

40 

53 

fi7 

6|  80 
93 
106: 
120 


132 


f32 
13 

a 26 

3|  40 
53 
66 
7i> 
92 
10& 
U9 

D Pts  I 


2 H 3 


51B5139 
6^55 
7771 
90S« 


1 


3271 

6587 

7yo2 

9217 


5100400  0532 

1715  1 


I84fj 
30263160,329 
4342  44-34605 
5655 
69<i8l7 


LOGARITHMS  N. 33000  L.518 

9 D Pro. 


(>349  9464 


*5797' 

38i!7113: 
2y7j8428 ! 
jl2397-»3! 


07y5p926ilO58 
2 1 Oy  224012372  2503|2634|276o|284)7 
34i3!3554|3685  381 7p94S  4070  421 1 


61926334 
750a  7639 
8823  3954  I 
013/  026y 
1452  1583 


4736U86/W999 5 130I526I  5393  5524  8 


6443  657 


745575867717 


1320 

21 

22 

23 

24 

25 

26 


138lll512|1043 


6/05  0836 
8016  8149 

[93299461 
10772 


959297239854998501 14}l024bj0379 

5200903il034,l  16611297  1426ll55«l690  182ljl952l2083 
00  o*7'ii  Jow'rrJ^inr’ii 


2214’2345  2477  260Sp73(j2b70j3001 
3525  3650'|3787  3918^9|4160j43 1 1 1444214573 
4635  4966,509715226  5359i|5490  5621 15 75215883 

614562706407 


3132|3263  3394 

4704 

6014 


6538|(^j''6600|6!>31  70627193 
WaA-^\-r,r^  lo  1 . h240'837  1 8502 


7847]7978[|8109 


8764'8895'9b2^156|y287'9418  (>.549jy<j80|981 1 
95210073'0203jo334046505y6l|0727l0856l)968|u  I9 


1773 


1904i|2035 


2100 


2e89'2820'2y5O,3081 j3212||3343,3473,3604  3735  3866 
3996412r425sU3884510  46504781  49II  5042  5173 

I - - -I  63496471 

7655  77«> 
8961  91192 


5303'5434j5565  5695j5826,|5957l606S  6218 
66lo|074ip87l  70027133  7263 73y4>7525 
79 1 6 8047  8 1 78  630sl843J|8570  67oJ883 1 


9222’9353WS4  96l4b745J9875  E)006pl3G0267 


27  5220528,06590789 


28 

29 

3330 

31 

32 

33 

34 


1833  19642094 
3138,32683399  3S2| 


0920jl050]ll81 


1311  1442  1572 


0397 

1703 

2225|2355j24b6r26l6p747  287/  3007 
37903921  4051  4181  4312 

4442l4573|4703U634Uy64i5P94  5225153551548615616 
6l37p20S| 

7441  ^ 


57465877^007 
70507180pll  7441I7571] 
8353j848^6l4  8/44W874 


9056'p76 


0047 


35  5230958  1089  1219  1349  1^79 
2260239ip52il265ip781 


36 

37 

38 

39 

3340 

41 

42 

43 

44 

; •<3 

1 46 

47 

48 
4< 


52400640194 


3562 

4863 

6164 

7465 

8765 


692;3822|3952  4083 
4Q93I5124  5254|5384 


6294  ■0424  6554 


7595 

689519025 


1364 

2663 

3961 


6557 

7854 
9151 
0 


7725  7655  7985j  8115  8245 


1494 

2793 

4091 


5259  3389 


608/ 

7984 

9^1 

I 


•2296  2427 


7324 

8633 

9942 

1250 

2558 


0177 


6684 


9155 


9285 


1032410454  0584 
1624  1753  1883, 
2922  3052  3182 
422l|435l|4481 


53195649 


5779  59O8 


6617  ^940  7076  7200  7330  7-165  7593  7725 
61 14  8244  837318503  6633  6/62  8892 9022 
94 1 1 9540  9670|960(4i929tuu59  oi  ayp  1 8 


131 


0398  6529  fW39  6789  6920 
7702  7832  7902  8O93  8223 
9005  9135  9205  939519326 
0307  0437  056b  0698  0828 
100917401870,20002130 
291 1 3041  3 1 72  3302  3432 
4213  4343  4473  4603  4733 
5514  5644  5/74  5904  6034 
6814  O945  707s  7305|7335 


8375 


8505 


941519545  9675  9805 1»35 
0714  0844  01)74  1 104  1234 
2013  2143  2273  2403  2533 
331213442  3572  3702  3831 
4610  4/40  4870  50005 13o| 


6038  6168  6298 


8635 


8 


131 

13 

S6 

39 

53 

66 

79 

99 

103 

18 


130 


6427 


9 


130 


D 


>3 

36 

39 

53 

65 

78 

91 

114 

117 


Pts. 


N.33&00  L 

525 

OF 

NUMBERS. 

" 

(33)' 

N.| 

0 

1 

2 

3 

1 

5 

6 

7 

8 

9 

D r 

Vo. 

3351*3 

51 

33 

53 

54 
35 
3(5 

57 

58 

59 

3360 

61 

62 

63 

64 

65 

66 
67 
66 
69 

33/0 

71 

73 

73 

r-4 

75 

76 

77 

78 

79 
3380 

81 

83 

83 

84 

85 

86 
87 
8b 

89 

3390 

91 

93 

93 

9-1 

95 

96 

97 
9S 
9S 

250448  C 

1744 

3040 : 

4330- 

5631 

6935 

8320 

9513 

5260807 

2100 

3393 

4683 

5977 

7369 

8560 

9851 

5271141 

2431 

3721 

5010 

6299 

7588 

8876 

5280163 

1451 

3738 

4024 

5311 

6590 

7882 

9167 

5290452 

1730 

3020 

43M 

558/ 

687c 

8152 

9434 

530071c 

1997 

3276 
455C 
583< 
71  It 
839t 
9<>7/ 
53lOy5i 
2234 
3515 

1578 1 
874: 
1170: 

146.5 

5760. 

•055 

S34y 

3643 

0936 

2229 

3522 

4814 

6106 

7398 

8689 

9980 

1270 

2500 

3850 

5139 

6428 

7710 

9004 

0292 

1579 

2866 

4153 

5439 

6725 

8010 

9295 

0580 

1864 

3148 

4432 

5715 

699^ 

8280 

9562 

0844 

312i 

I340C 

14681 

(596/ 

i/24C 

i852C 

98O; 

1081 

13362 

!363c 

1707  c 
XK)32 

1299: 

1595. 

>890 

718-1 

3478 

3772 

1066 

2359 

3651 

4^ 

6235 

7527 

8818 

6109 

1399 

2689 

3979 

5268 

6557 

7845 

9133 

0421 

1708 

2995 

4282 

5568 

6854 

8139 

9424 

0709 

1993 

3277 

456c 

5843 

712C 

840t 

969c 

0973 

3253 

>3534 

>4814 

•6092 

737-> 

>8654 

993c 
121 
, 24bt 
1376; 

>337  C 

1133  2 

1429 

1724' 

iOl9( 

7314 

3603 

9902 

1195 

2488 

3781 

5073 

6365 

7656 

8947 

0238 

1528 

2818 

4108 

5397 

6686 

7974 

9262 

0550 

1837 

3124 

4410 

5690 

6982 

8267 

9552 

0837 

2121 

3405 

4689 

5972 

>7254 

3537 

>98U 

11a 

2381 

3662 

1494: 

>622: 

17502 

18782 

|306( 

133C 

1261; 

■3891 

)CK>7 
,263  2 
I55ac 

18sJ- 

jua( 

7443 

8737 

3031 

1324 

2617 

39id 

5202, 

6494 

7785 

9076 

0367 

1657 

2947 

1237 

5526 

6814 

8103 

9391 

0678 

1966 

3252 

4539 

5825 

7111 

8396 

9681 

0965 

2250 

3533 

4817 

6100 

7383 

b66S 

9947 

1228 

2509 

3790 

5071 

>6351 

>7630 

.8909 

10188 

146; 

'2745 

>4023 

090 
13922 
>688  2 
1983- 
52781 

7572 

380'7 

oi6o 

1454 

2746 

4039 

5331 

6623 

7914 

9205 

0496 

1786 

3076 

4366 

5655 

6943 

8232 

9520 

Q8O7 

•2094 

3381 

4668 

5954 

7239 

8525 

bsog 

[1094 

237s 

3662 

4945 

6228 

7511 

8793 

007J 

1350 

263; 

bgis 

P‘9t 

|647c 

|775t 

1591 

2871 

4150 

226 

!532  2 

>8172 

S113. 

>407  ( 

7702 

899S 

0290 

1583 
2876 
4 16s 
5400 

6752 

8043 

9334 

0625 

1915 

3205 

44()4 

5783 

7072 

8360 

0648 

0936 

2223 

351C 

4796 

6082 

7368 

8653 

9938 

1222 

2506 

379c 

5074 

6356 

7631, 

8921 

0203 

il485 

276C 

>4040 

>5327 

>660/ 

I/88C 

gi6i 

>0-144 

173: 

3001 

1437t 

355 

1651 

1947- 

>242- 

>537  ( 

7831- 

9135 

0419 

1712 

3005 

4297 

5590 

6881 

8I73 

9463 

0754 

'2044 

3334 

4623 

5912 

7201 

8489 

9777 

1065 

2352 

3638 

4935 

6211 

7496 

8782 

0066 

1351 

2635 

3919 

5202 

6485 

7767 

9049 

0331 

1613 

>3894 

4174 

5455 

6734 

>8014 

9293 

>057i 

1850 

313t 

!44<> 

485 

,781 

1076- 

>372- 

>666 1 

7961 

9255 

0548 

1841 

3134 

442/ 

5719 

7010 

8302 

9598 

0883 

2473 

3403 

1753 

6041 

7330 

S6l8 

9906 

1193 

2480 

3767 

5053 

6339 

7625 

3916 

0195 

1479 

2763 

4047 

5330 

6613 

7896 

9178 

0459 

1/41 

3a22 

4301 

5583 

686-2 

8142 

9421 

1070c 

11971' 

3250 

>4534 

6l5 

-911 

1306 

>501 

i79<3 

3090 

9384 

0678 

1971 

3264 

4556 

5348 

7140 

8431 

9722 

1012 

2302 

3592 

4881 

6170 

7459 

8747 

0035 

1322 

2609 

8896 

5182 

6468 

7753 

9039 

0328 

I6O8 

2892 

4175 

5458 

6741 

8024 

980Xj 

0588 

I869 

3150 

4430 

5711 

6990 

8270 

9549 

082b 

2100 

3384 

1661 

1 

3 

4 
* 

( 

■ 

lag 

128 

3*0 

13 

39 
3C 
65 
■TB 
91 
1 lOA 

un 

12Q 

1 i3 

2 26 

3 39 

4 52 

5 65 

6 77 

7 90 
8]03 
9|n6 

128 
I 13 
i 2S 
S 38 

4 51 

5 64 

6 IT 

7 90 
b 108 
“ 11.5 

N. 

0 

1 

2 

1 3 

4 

5 

6 

7 

8 

9 

n 

Pf'. 

M.34300  L.537  of  numbers.  (55) 


N. 

0 

1 

2 

3 

4 1 

5 1 6 

7 

8 

9 

D F 

*ro. 

3450. 
51 
53  i 

53 

54 

55 
5(j 
5- 
5B 

5{) 

34()0 

til 

ti'2 

tia 

ti4 

ti'5 

titi 

67 

ti'B 

69 

3470 

71 

72 

73 

74 

75 

76 

77 

78 

79 
3480 

81 

82 

83 

84 

85 
8ti 

87 

88 
89 

349c 

91 

92 

93 

94 

95 
9C 
97 
9« 
9fi 

>378191 

9450 

>380708 

I96ti 

3323 

4481 

5737 

6994 

8250 

950ti 

53907(11 
201  ti 
3271 

4525 

5779 

7032 

628ti 

9538 

5400791 

2043 

3295 

4540 

5797 

7048 

8298 

9548 

5410798 

2047 

3200 

4544 

5792 

704c 

8288 

9535 

5420781 

2028 

3274 

451C 

576' 

7OK 

8254 

949t 

543074i 

198( 

'322{ 

4475 

571-. 

ti95( 

B19« 

943c 

3317s 
3575  c 

J834C 

2092; 

3349 

4ti0ti 

5803 

7119 

8375 

1)031 

0887 

2141 

3390 

4ti50 

59<M 

7158 

841 1 
9004 

0910 

2108 

3420 
4071 
5Q22 

7173 

8423 

9673 

0923 

2172 

3421 
4OO9 

5917 

71O5 

8412 
9659 
0900 

2152 

3398 

4044 

588(1 

7134 

837S 

19623 

.O8O7 

)211C 

)3353 

^459^ 

15838 

17081 

18322 

19564 

1443  S 
1701 

1959 

2217 

1475 

1732 

5989 

'245 

3501 

3757 

1012 

22O7 

3522 
1776 
0O3O 

7283 

8530 

9789 

1041 

2293 

3545 

4796 

0047 

7298 

8548 

9798 

1048 

2297 

3540 

4794 

0042 

7290 

8537 

9784 

1031 

2277 

3523 

4769 

0014 

7259 

8503 

9747 

0991 

2235 

3478 

472c 

59O3 

7205 

844^ 

9688 

1509  ( 
1827  1 
085 
2343’ 

idol 

4858 

1114 

7371 

3027 

4882 

1138 

2392 

3047 
4901 
0155 

7408 
800 1 
9914 
1107 
2419 
3070 

4921 

0172 

7423 

80/3 

9923 

1172 

2422 

3070 

4919 

0i07 

7415 

8OO2 

9909 

1155 

2402 

3048 
4893 
0138 
7383 
8028 
9872 
1115 

2359 

3002 

>4845 

OO8/ 

7329 

>8571 

9812 

IO94 

1953  f 
211 
2409 

1720 

4983 

j24o|l 

■4961 

3752 

3o08 

1203 

2518 

3772 

5027 

028t) 

7534 

8787 

0039 

1292 

2544 

3795 

5047 

6297 

7548 

8798 

0048 

1297 

2540 

3795 

5044 

O292 

7539 

8787 

0033 

1280 

2520 

3772 

5018 

O2O3 

7508 

8752 

9996 

124C 

2483 

3726 

4969 

0211 

7453 

SO95 

993t 

382(>S 

307dc 

1337 

25955 

3852^: 

5109' 

030d( 

7622, 

8878! 

0133( 

1389 

2O43 

3898 

5152 

O40O' 

7051) 

8912 

01 05 

1417 

2OO9 

3920 

5172 

0423 

7673 

8923 

0173 

,1422 

2071 

3920 

5108 

041(1 

7064 

'8911 

0158 

1405 

12051 

;3897 

5142 

10387 

|7032 

I8876 

0120 

1364 

2007 

3850 

5093 

0335 

7577 

8819 

(ToOc 

1940  ( 

1205  C 
463 
1720 
1978 

5235 

1491 

7747 

)003 

M5g 

1514 

2769 

4023 

5277 

(1531 

7784 

9037 

0-290 

1542 

2794 

4046 

5297 

6548 

7798 

9048 

0298 

1547 

279O 

4045 

5293 

6541 

7789 

9036 

0283 

1529 

2775 

4021 

5267 

6512 

775t 

9001 

0245 

1485 

2732 

3975 

521/ 

046c 

7701 

894c 

018s 

>072  ( 

1330( 

588 

1840 

4103- 

5300 

jfll7 

•873 

9129 

3384 

1640 

28(J4 

4149 

5403 

0050 

7910 

91 03 
0415 
IOO7 

3919 

4171 

5422 

OO73 

7933 

9173 

0423 

1672 

2921 

4170 

5418 

0660 

7913 

9161 

0407 

1054 

29CW 

4140 

5391 

0030 

7881 

9425 

036s 

1013 

,285( 

409s 

5345 

1658^ 

782( 

1900; 

I030S 

H98C 
>450  C 

714 

1972: 

4229 

3480 

1743 

7999 

J255 

0510 

I7O5 

3020 

4274 

5528 

O782 

8035 

9288 

0540 

1793 

3044 

4290 

5547 

0798 

8048 

9398 

0548 

1797 

3046 

4295 

5543 

6791 

8038 

9285 

0532 

1779 

3025 

427c 

5510 

0761 

8(X)5 

925C 

0494 

1737 

298C 

4223 

.546t 

670s 

795( 

•949 

10435 

)324 

1582 

840 

logs 

4355 

5612 

380s 

31Z4 

J3SO 

0035 

I89I 

3145 

4400 

5053 

6907 

8IOO 

9413 

0660 

4948 

3170 

4421 

5072 

O923 

8I73 

9423 

OO73 

1932 

3171 

4449 

500s 

6943 

8IO3 

9440 

OO57 

4903 

3449 

4395 

5040 

6885 

8130 

9374 

0618 

I8O2 

3105 

4348 

)55gc 

16832 

18074 

93ii 

1055( 

J 

1 

3 

4 

5 
€ 
1 
9 
<; 

125 

i 

26 

IS 

25 

r>8 

50 

63 

76 

88 

101 

113 

125 

1 13 

2 25 

3 38 

4 50 

5 63 

6 75 

7 86 
6 100 
0|ll3 

124 

12 

2 25 

3 37 
i 50 

5 62 

6 74 

7 87 
B 99 
9 112 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pts. 

LOGARITHMS  N, 35000  L.  54-4  i 


N. 

o 

1 

‘J 

3 

4 

5 

6 

7 

K 

y 

D 

I’ro. 

J51X 

01 

o:j 

03 
0^ 
03 
oc 
07 
Ofc 
0<J 
35ir 
1 1 
12 

13 

14 

15 
10 

17 

18 
19 

3520 

21 

22 

23 

24 

25 

26 

27 

28 
29 

3530 

31 

32 

33 

34 

35 

36 

37 

38 

39 

3540 

41 

42 

43 

44 

45 

46 

47 

48 
*91 

)4406b( 
192 
316 
440 
564 
688( 
81  K 
935t 
54505gt 
1834 

3071 

4308 

5545 

67s  1 
8018 
9253 

5460480 

1724 

2958 

4193 

5427 

6660 

7894 

9126 

5470359 

1591 

2823 

4055 

5286 

6517 

7747 

8977 

5480207 

1436 

2665 

3894 

5123 

6351 

7578 

8806 

5490033 

1259 

2486: 

3712: 

4937- 

6162 

7387/ 

86128 

98306 

501060 

losa 

204 

328. 

452. 

576. 

1700- 

18243 

948 

0721: 

195; 

3193 

4^'J 

566c 

6903 

8141 

9377 

0612 

1847 

3082 

4316 

5550 

6784 

8O17 

9250 

0483 

1714 

2946 

4178 

5409 

6640 

7870 

9100 

0330 

1559 

2788 

4017 

5245 

S473 

■701 

3928 

3155 
1382 
2608 
1834 
5060 
128.5  ( 

510; 

7341 

19591 

182 

5 0921 
5 2l6( 
5 34CX 
4641 
5 5881 

17121 
1836; 
9603 
1084J 
2081 
33  If 
,4556 

15792 

7026 

8265 

950c 

0730 

1971 

.3205 

4439 

5673 

6907 

3140 

9373 

0605 

1838 

3066 

4301 

5532 

6763 

7993 

9223 

0453 

16S2 

2911 

4140 

5368 

6396 

7824 

9051 

027s 

1505 

1731 

J957 

5182 

>407 

•632: 

5857  f 

)0S1 

305 

105: 

5229: 

5353: 

5477: 

<6012 

17255 

•8491 

9726 

0967 

2205 

<3442 

)467(] 

5916 

7152 

8388 

9624 

0859 

2094 

3320 

4563 

5797 

7030 

8263 

9496 

0729 

1961 

3193 

4424 

5655 

6886 

8116 

9346 

0576 

1805 

3034 

4263 

5491 

6710 

7947 

9174 

0401 

1627 

2853 

4079- 

5305. 

5530  ( 

1755; 

5979!: 

X203C 

4271 

1177 

12417 

3657 

4897 

6137 

-7376 

8015 

9853 

1091 

2329 

3566 

|4803 

0040 

7276 

8512 

9747 

0983 

2218 

3452 

4686 

5920 

7154 

8387 

9620 

0852 

2084 

3316 

4547 

5778 

700d 

8239 

0^ 
1928 
3157 
4386 
561 4» 
6842 
S06^ 

9296^ 

35331 

1750 

2976 
4202 
542-!. 
5652]  < 

'877I1 

)10J 

>336 

549 

130 

254 

378 

502 

626 
750c 
873 1 
9977 
1215 
2452 
|369( 
k927 
6163 
I740C 
’8635 

‘■9871 

I1106 

12341 

135/6 

4810 

6043 

7277 

18510 

6743 

0975 

2-207 

3439 

4670 

5901 

7132 

8362 

9592 

0822 

2051 

3280 

■4508 

5737 

6c)64 

H1Q2 

iHig 

18/2 

309jJ, 

4324^ 

555cl 

3775K 
30006 
)324k 
>448  C 

67a 

142. 

266. 

;3<)0.' 

5145 

638.' 

1762^ 

886’/ 

0101 

133< 

257t 

3813 

505C 

6287 

7523 

8759 

9995 

1230 

2465 

3699 

4933 

6167 

7400 

8633 

9866 

1093 

2330 

3562 

4793 

6024 

7255 

8485 

9715 

0945 
2)  74 

3403 

4631 

5859 

7087 

8315 

9542 

3769 

1995 

3221 

4447' 

3672. 

>897: 
3122  6 
I346C 

»7oc 

7941 

154< 

S278( 

.4021 

>52(k 

>6506 

1774/ 

898t 

0224 

1462 

370c 

3937 

5174 

6411 

7647 

8883 

Q1I8 

1353 

2588 

3822 

5056 

6290 

7524 

8757 

9989 

1222 

2454 

3685 

4916 

0147 

7378 

8606 

9838 

1068 

2297 

3526 

4754 

5982 

7210 

8437 

9665 

3891 

2118 

3.'344 

4569- 
5795  i 
too; 

33456 

>469! 

)693C 

977'^ 

>167: 

1291; 

)4i5: 

<539.' 

)663: 

7871 

>91K 

0346 

158t 

2824 

4061 

52gi 

6534 

777c 

9006 

0242 

1477 

2711 

3946 

5180 

6414 

7647 

8880 

5u3 

1345 

2577 

3806 

5040 

6370 

7501 

.8731 

9961 

1101 

2420 

3648 

4877 

6105 

7333 

8560 

978/ 

1014 

2240 

M66 

4692 

>917 

'142; 

33671 

>691! 

1645  1 
■OSflS 

11797 

3037 

4277 

5517 

16756 

7995 

19234 

0472 

1710 

2947 

4185 

5421 

6658 

7894 

9130 

0365 

1600 

26435 

4069 

5303 

6537 

7770 

9003 

0236 

1468 

2700 

3931 

5163 

6394 

7624 

8854 

0064 

1313 

2543 

3771 

623£| 

74561 

86831 

99l«| 

1137! 

2363  r 
I689B 

4615| 

>3651 

34801 

>7I4| 

19381 

II64I 

123 

1 

2 

3 

3 

124 

1 V2 

2 2.5 

3 37 
♦ 50 
J 62 
3 74 
: 87 
S 99 
9)112 

123 

12 

2 25 

3 37 

4 49 

5 62 
S 74 
7 86 
a 98 
5 U1 

122 

12 

24 

37 

49 

61 

73 

85 

98 

710 

N. 

0 

1 

2 

3 

i 

5 

6 

7 

8 

y Id  1 

*ts. 

f 


N. 35500  L.550  of  numbers.  (57, 


N. 

0 

1 

2 

3 

4 g 5 

6 

7 

8 

9 

D 

Pro 

355t 

51 

52 

53 

54 

55 

56 
.57 
58 
5tJ 

3560 

61 

62 

63 

64 

65 
60 
67 
6« 

69 
3570 

71 

72 

73 

74 

75 

70 

77 

78 

79 
3580 

81 

82 

83 

84 

85 

86 

87 

88 

80 
3590 

91 

92 

93 

9^ 

95 

90 

97 

9b 

99 

5502284 

3507 

4/30 

5952 

7174 

8390 

9618 

5510839 

2059 

3280 

4500 

5720 

<>939 

8158 

9377 

5520595 

1813 

3031 

4248 

5465 

6682 

7899 

9H5 

5530330 

1545 

2760 

3975 

5189 

6403 

7617 

8830 

55400-13 

1256 

246s 

3680 

4892 

6103 

7314 

8524 

9735 

5550944 

2154 

3363 

4572 

5781 

6989 

8197 

9404 

5560612 

1818 

2400 

3629 

4852 

6074 

7296 

8518 

974( 

0961 

2181 

3402 

4622 

5842 
706 1 
8280 
9499 

0717 

1935 

3153 

4370 

5587 

6804 

8020 

9236 

0452 

1667 

2882 

4097 

5311 

6525 

7738 

3()52 

0104 

13/7 

2589 

3801 

5013 

6224 

7435 

8645 

9856 

1065 

2275 

3484 

4693 

5902 

7110 

8318 

9525 

0732 

J939 

2528 

3751 

4974 

6197 

7419 

8640 

9862 

1083 

2304 

3524 

4744 

59O4 

7183 

8402 

9621 

oa39 

2057 

3275 

4492 

5709 

6925 

8142 

9358 

0573 

1789 

3003 

4218 

54.32 

6646 

7860 

9073 

0280 

1498 

2710 

3922 

5134 

6345 

7556 

8766 

9977 

1186 

2396 

3605 
4814 
6022 
7231 
84  38 
9646 
0853 

2060 

2651 

3874 

5og0 

6319 

7541 

8763 

9984 

1205 

2420 

3646 

4860 

6080 

7305 

8524 

9743 

0961 

2179 

3390 

4614 

5831 

7047 

8263 

9479 

0695 

1910 

3125 

4339 

5554 

6767 

7981 

9194 

0107 

lO’io 

2832 

4044 

5255 

6466 

7677 

8887 

0098 

1307 

2517 

3726 

4935 

6143 

7351 

8559 

9767 

0974 

2180 

2773 

3990 

5219 

6441 

7663 

8885 

0106 

1327 

2548 

3768 

49S8 

6208 

7427 

8646 

9864 

1083 

2301 

3518 

4735 

5952 

7169 

8385 

9601 

O8I6 

'2032 

3246 

4461 

5675 

6889 

8102 

9315 

0528 

1741 

■2953 

4165 

5376 

6.587 

7798 

9OO8 

0219 

1428 

2638 

3847 

505(f 

6264 

7472 

3680 

9887 

1094 

2301 

B895 

kll8 

5341 

6563 

7/85 

9007 

0228 

1449 

2670 

3890 
51 10 
632(1 

7549 

8766 

9980 

1204 

'2422 

3640 

4857 

6074 

7290 

850/ 

97'22 

0938 

2153 

3368 

4582 

5796 

7010 

8224 

9437 

0650 

1 862 
3074 

4-286 

5497 

670s 

7919 

9130 

0340 

1549 

2759 

3968 

5176 

6385 

7593 

8801 

(1008 

1215 

24'22 

3017 

424U 

5463 

6685 

7907 

9129 

0350 

1571 

2792 

4012 

5232 

6451 

7671 

8890 

0108 

1326 

2544 

3762 

4979 

6190 

7412 

8628 

9844 

1059 

2275 

3489 

4704 

59I8 

7132 

8345 

9558 

0771 

1983 

3195 

4407 

56I8 

6829 

8040 

9251 

(M61 

1670 

2880 

4089 

5297 

6506 

7714 

8921 

1129 

1336 

2542 

3140 

4363 

5585 

6808 

8030 

9251 

0472 

1693 

2914 

4134 

5354 

6573 

7793 

(JOll 

0230 

1448 

2666 

3883 

5100 

6317 

7534 

8750 

9‘)fi5 

1181 

2396 

3611 

4825 

6039 

7253 

8466 

9679 

O892 

2104 

3316 

4528 

5740 

6951 

8I6I 

9372 

0582 

1791 

3001 

4210 

5418 

6627 

7835 

9042 

0249 

1450 

2663 

3262 

4485 

57O8 

6^0 

8152 

9373 

0594 

1815 

3036 

4256 

5476 

6695 

7914 

9133 

0352 

1570 

2788 

4005 

5222 

0439 

7655 

8871 

0087 

1302 

2517 

3732 

4947 

6161 

7374 

8581: 

9801 

1013 

2226 

3438 

4649 

5861 

7072 

8282 

9493 

0703 

I9'2 

3121 

4330 

5539 

6747 

7955 

9163 

0370 

1577 

2784 

3384 

4607 

5830 

7052 

8274 

P4<)5 

0717 

1937 

3158 

4378 
5598 
68 17 

8036 

9255 

04/4 

1692 

4127 

5344 

0'56l 

7777 

8993 

0209 

1424 

2639 

3854 

5068 

6282 

17496 

0709 

9922 

1135 

2347 

3559 

4770 

5982 

7193 

8403 

9614 

0824 

2033 

3242 

4451 

5660 

686b 

8076 

9284 

13491 

1698 

3904 

122 

121 

122 

IV 

3 37 

4 49 

5 61 

6 7;j 

7 S3 

8 9S 

9 no 

121  ■ 
12 

2 24 

3 35 
1 48 

<11 
r.  73 
85 
97 
109 

N. 

0 

1 

2 

3 

4 

b 

6 

7 

8 

9 1 D 

Pts  , 

LOGARITHMS  ' . 3 6000”X- 55? 


N. 

0 

1 

2 

3 

4 \ 5 

6 

7 

8 

9 

D p 

Vo. 

600J 

Oi 

03 

03 

04 
03 
06 

07 

08 
09 

3610 

11 

12 

13 

14 

15 

16 

17 

18 
»9 

3620 

21 

22 

23 

24 

25 

26 

27 

28 
29 

|630 

31 

32 

33 

34 
33 

36 

37 

38 

39 
S64€ 
' 41 

42 

43 

44 

43 

4t 

47 

4{ 

(563025: 

4231 

5437 

6643 

7848 

9053 

5570257 

1461 

2665 

38(^ 

5072 

6273 

7477 

bo'bo 

9881 

5581083 

2284 

3485 

4686 

3880 

7O86 

8285 

04H4 

6590683 

1882 

3080 

4278 

3476 

6673 

7870 

9066 

^600262 

1458 

2654 

• 3849 
3044 
6239 
7433 
6627 
9821 
661 ^014 

2207 

339S 

4595 

3784 

^7^ 

816; 

935( 

5620341 

173< 

1146: 

1332^ 

5338. 

6763  1 

7968 

9173 

0378 

1382 

2786 

jysy 

3192 

6393 

7598 

8800 

OOO'i 

1203 

2404 

3605 

4806 

6006 

7206 

8405 

9604 

0803 

•2002 

3200 

4398 

5593 

6792 

7989 

9186 

0382 

1578 

2774 

3969 

3164 

6338 

7352 

8746 

9940 

1133 

•2326 

1351S 

14711 

1390a 

57094 

'828( 

*9477 

10667 

11831 

1266: 

M72- 

>678. 

>884, 

1089. 

4394 

J49S 

1702 

2906 

1109 

5313 

6515 

7718 

8920 

0122 

1323 

2324 

37-25 

4926 

6126 

7326 

8325 

9724 

0923 

2122 

3320 

4318 

5715 

6912 

8109 

9306 

0502 

1698 

2893 

4088 

5283 

6478 

7672 

8866 

005S 

1252 

2445 

363E 

483C 

6022 

7214 

8401 

959< 

078t 

W7 

1387: 

1593- 

*799  ■ 

1004 

1'209 

>414 

J619 

1823 

1026 

1230 

5433 

6636 

7838 

9040 

0242 

1443 

2645 

3845 

5046 

6-246 

7446 

8645 

9844 

1043 

2241 

3440 

4637 

5835 

7032 

8229 

9425 

0621 

I8I7 

3013 

4208 

5403 

6597 

7791 

8985 

Ol7i 

1372 

2365 

3757 

)494t 

614 

1733; 

832.. 

>971. 

ioga 

'209( 

1308l3 

I714I1 

59191 

’r25fc 

3330lt 

3335| 

37395 

19^31' 

31471. 

43501. 

55531. 

67565 

7958| 

9160 

0362 

1564 

2765 

3965 

5166 

0360 

7566j 

8765 

9964 

1163 

2361 

3559 

4757 

5954 

7152 

8348 

9545 

0741 

1937 

3132 

4327 

5522 

6716 

7911 

9104 

0298 

1491 

2684 
3876 
>5069 
6260 
17452 
18643 
5 9834 
1024 
)2215 

628  3 

834.1 

)O40C 

1245/ 

34501 

)655l 

3859 

1063 

1267 

1470 

5673 

6876 

9079 

9281 

0482 

1684 

2885 

4065 

5286 

6486 

7686 

8885 

S084 

1283 

2481 

3679 

4877 

6074 

7271 

8468 

9664 

0860 

2050 

^252 

4447 

5641 

6836 

8030 

9224 

0417 

161c 

2803 

3996 

518t 

638C 

7571 

8763 

995i 

114H 

233.; 

7493 

)l60( 

1366/ 

3571 

)773! 

3980 

1184 

3387 

1591 

5794 

3996 

9199 

9401 

0602 

1801 

3005 

4205 

5406 

66O6 

7805 

9005 

0204 

1403 

2601 

3799 

1997 

6194 

7391 

8588 

9784 

O98O 

2176 

3371 

4566 

5761 

1^5 

8149 

9343 

0537 

173c 

2922 

4115 

530; 

>5491 

769c 

.8881 

5075 

126; 

245: 

8693 

(0751 

>•281 

I486: 

3691 

>8961 

1100 

1304 

3506 

1711 

5914 

7117 

8319 

9521 

0723 

1924 

3125 

4325 

5526 

6726 

7925 

9125 

0324 

1522 

2721 

3919 

5116 

6314 

7511 

8707 

9904 

1100 

2295 

3491 

4686 

5880 

7075 

8269 

9463 

0656 

1849 

3042 

4234 

5426 

)66U 

)780t 

900( 

10191 

138: 

1257: 

ggo3 

(igSi 

>402  f 
'60(7/ 
3812 1 

»16( 

1221 

1425 

3628 

1831 

5a34 

7237 

8439 

9641 

0843 

2044 

3245 

4446 

5646 

6846 

8045 

9245 

0444 

1642 

2840 

4038 

5236 

6433 

7630 

8827 

Q023 

1219 

2415 

3610 

4805 

6000 

7194 

8388 
9582 
077i 
1968 
3 161 
(4353 
»554i 

1673; 

>792t 

)9ni 

O^K 

150 

I26g 

1111 

1317 

>522 

'727 

3932 

3137 

1341 

1545 

3748 

19S2 

Sl55 

7357 

8559 

9761 

0963 

2164 

3365 

4566 

5766 

6966 

8165 

9365 

0563 

1762 

2960 

4158 

5356 

6553 

7750 

8947 

0143 

i339 

2534 

3730 

4925 

6119 

7314 

8508 

9701 

0696 

2088 

3280 

4472 

(5665 
6856 
3 8048 
>9239 
)042£ 
162C 
18K 

1 

2 
3 
1 

5 

6 
7 
0 
9 

120 

ng 

21 

IS 

S4 

36 

40 

61 

73 

85 

97 

109 

120 

1 10 

2 S3 
0 31 

4 4( 

5 6( 

6 7S 

7 S3 
0 93 
2101 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

u. 

,9 

lt> 

N.S6500  L.562  of  numbers. 

59) 

N7 

0 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pro. 

3050 

51 

52 

53 

54 

55 

56 

57 

58 

59 
3(560 

61 

62 

63 

64 

65 
6t 

67 

68 
69 

3670 

71 

72 

73 

74 

75 

7d 

77 

78 

79 

3680 

81 

82 

83 

84 

85 

86 

87 

88 
89 

3690 

91 

92 

93 

94 

95 

96 

97 

98 

99 

5622^2$ 

4118 

5308 

6497 

7685 

8874 

5630062 

1250 

2437 

3624 

4811 

5997 

7183 

8369 

9555 

5640740 

1925 

3109 

4393 

5477 

6661 

7844 

9027 

5650209 

1392 

2573 

3755 

4936 

6117 

7298 

8478 

9658 

5660838 

2017 

3196 

4375 

5553 

(5731 

7909 

9087 

5670264 

1440 

2617 

3793 

49<>9 

6144 

7320 

8405 

5680843 

3048 

4237 

5427 

6016 

7804 

8993 

0181 

1368 

2556 

3743 

4930 

6116 

7302 

8488 

9073 

0858 

2043 

3228 

4412 

5595 

6779 

9145 

0328 

1510 

2692 

3873 

5054 

6235 

7416 

8596 

9776 

0956 

2135 

3314 

4493 

5671 

68^ 

8O27 

9204 

0381 

1558 

2735 

3911 

5086 

6262 

7437 

8612 

9787 

0961 

3167 

4350 

5546 

6734 

7923 

9111 

0299 

1487 

2674 

3861 

5048 

6235 

7421 

8600 

9792 

0977 

21fti 

3346 

4530 

5714 

6897 

8080 

9263 

0446 

1628 

2810 

3991 

5173 

6353 

7534 

8714 

9»!)4 

1074 

2253 

3432 

4611 

5789 

6967 

8145 

9322 

0499 

1676 

2852 

4028 

5204 

6379 

7555 

8729 

9904 

1078 

3280 

4475 

5604 

6853 

8042 

9230 

0418 

1600 

2793 

3980 

5167 

6353 

7539 

8725 

9910 

1095 

2280 

3464 

4648 

5832 

7016 

8I99 

9382 

0564 

1746 

2928 

4109 

5291 

6471 

7652 

8832 

S012 

1192 

2371 

3550 

4728 

5907 

7085 

8262 

9440 

0617 

1793 

2970 

4146 

5322 

G4QP 

7672 

8847 

O021 

1196 

3405 

4594 

5783 

0972 

8101 

9349 

0537 

1725 

2912 

4099 

5285 

6472 

7658 

8843 

0029 

1214 

2398 

3583 

4767 

5951 

7134 

8317 

9300 

0682 

1664 

3046 

4228 

3409 

659c 

7770 

8950 

0130 

1310 

2489 

3668 

4846 

6025 

7203 

8380 

9557 

0734 

1911 

3087 

4263 

5439 

6615 

7790 

8964 

0139 

1313 

3524 

4713 

5902 

7091 

8280 

9468 

0656 

1843 

3031 

421^ 

5404 

6590 

7776 

8962 

0147 

1332 

2517 

3701 

4885 

6069 

7252 

8435 

9618 

8800 

1983 

3164 

4346 

5527 

67O8 

7888 

9068 

0248 

1428 

2607 

3786 

4964 

6142 

7320 

8498 

9675 

0852 

2029 

3205 

4381 

5557 

6732 

7907 

9082 

0250 

1430 

3042 

4832 

0021 

7210 

8398 

4587 

0775 

1962 

3149 

4330 

5523 

0709 

7895 

yo8i 

0206 

1451 

2635 

3820 

5004 

6187 

7371 

8554 

9736 

U9I9 

2101 

3282 

4464 

5645 

6826 

8006 

9I86 

0366 

1545 

2725 

3903 

5082 

6260 

7438 

8616 

9793 

0970 

2146 

3323 

4499 

3674 

6830 

8025 

9199 

0374 

1548 

3761 

4951 

6140 

7329 

8517 

9705 

0893 

2081 

3268 

4455 

5641 

6828 

8013 

9199 

0384 

1569 

2754 

3936 

5122 

6306 

7489 

8672 

9855 

1037 

2219 

3401 

4582 

5763 

6944 

8124 

9304 

0484 

1663 

2843 

4021 

5200 

6378 

7556 

8733 

9911 

1087 

^264 

3440 

4616 

5792 

6967 

8142 

9317 

0491 

1665 

3880 

5070 

6259 

7448 

8636 

9824 

1012 

2200 

3387 

4574 

5760 

6946 

8132 

9318 

0503 

1688 

2872 

4056 

5240 

6424 

7607 

8790 

9973 

1155 

2337 

3519 

4700 

5881 

7062 

8242 

9422 

0602 

1781 

3960 

4139 

5318 

64()6 

7674 

6851 

0028 

1205 

2382 

3558 

4734 

5909 

7085 

8260 

9434 

O6O8 

1782 

3999* 

5189 

6378 

7567 

8755 

99-I3 

1131 

3318 

3505 

4692 

5879 

7065 

8251 

9436 

0621 

1806 

■3991 

4175 

5359 

6542 

7726 

8908 

0091 

1273 

2455 

3637 

4818 

3999 

7I8O 

8360 

9540 

0720 

1899 
3078 
4257 
5435 
6614 

7791 

8<)69 

0146 

1323 

2499 

3675 

4851 

6027 

■202 

8377 

gss2 

072a 

1900 

118 

119 

1 IS 

3 S4 

4 36 

4 48 

5 60 

6 71 

7 83 

8 95 
9107 

118 
1 12 

2 24 

3 35 

4 47 

5 59 

6 71 

7 83 
r 94 
0 106 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Hu. 

2 I 2 


(60) LOGARITHMS  N. 37000  L..568 


N. 

0 

1 

2 

3 

4- 

b 

6 

7 

8 

9 

D 

Pro. 

3/OC 

01 

02 

OJ 

04 

05 
OC 
07 
oe 
oy 

3/10 

11 

12 

13 

14 

15 

16 

17 

18 
19 

3720 

21 

22 

23 

24 

25 

26 

27 

28 
29 

3730 

31 

32 

33 

34 

35 

36 

37 

38 

39 

1740 

41 

42 

43 

44 

45 

46 

47 

48 

49 

>5682017 

3191 

4364 
5537 
67 1( 

7S82 

9054 

5690226 

1397 

2568 

3731 

4910 

6080 

7249 

8419 

9588 

5700757 

1926 

3094 

4262 

5429 

6597 

7764 

8930 

5710097 

1263 

242Q 

3594 

4759 

5924 

7O88 

6252 

9416 

5720580 

1743 

2906 

4069 

5231 

6393 

7555 

8716 

9877 

5731038 

2198 

3358 

4518 

5678 

6837 

7996; 

9154|l 

2135 

3306 

4481 

5654 

6827 

7<i<»; 

9171 

0343 

1514 

2685 

3850 

5027 

6197 

7360 

8530 

9/05 

OS74 

2042 

3211 

4379 

5546 

6713 

7880 

9047 

0213 

1379 

2545 

3710 

4876 

6040 

7205 

S3()9 

!1533 

1X196 

1859 

3022 

4185 

5347 

j.50(j 

7671 

8832 

9993 

1154 

2314 

1474 

4634 

5794 

>953 

8112 

4270 

2252 

342C 

4591 

5772 

6944 

8II7 

928(J 

0460 

1631 

2803 

3973 

5144 
(in  4 
7483 
8653 

9822 

(>991 

2159 

3327 

4495 

5663 

6830 

7997 

9164 

0330 

14(>6 

2662 

3827 

49<)2 

6157 

7321 

8485 

jXno 

0813 

1976 

'1139 

4301 

5463 

6625 

7787 

8948 

U10C> 

1270 

2430 

3590 

4750 

5910 

7069 

8228 

9380 

236; 

354.1 

471c 

588( 

7062 

8234 

9400 

0577 

1749 

292c 

40()0 

5261 

6431 

/tXXJ 

87/0 

9}13; 

1108 

2270 

3444 

4012 

5780 

ti947 

8114 

;>280 

0447 

1613 

2778 

3;H3 

5109 

6273 

7438 

6602 

(>765 
(><)29 
iO()2 
3255 
44 1 7 
5580 
6742 

7903 

906-1 

0225 

1386 

2540 

3706 

4866 

6026 

7185 

8343 

9502 

2487 

36(X) 

4833 

(XXX) 

7179 

8351 

9523 

0094 

1866 

3037 

4207 

5378 

6548 

7717 

8887 

0056 

1225 

2393 

3561 

47'i9 

5896 

7064 

8230 

9397 

0503 

1729 

26(15 

4oix) 

5225 

6390 

7554 

8718 

9882 

1045 

2208 

3371 

4534 
50(j6 
os'ssf 
8019 
91 80 

0341 

1502 

2(102 

3822 

49821 
6141 1 
7301 

6459I 

663  8 

2604 

3778 

4951 

0123 

721  x> 

8468 

9640 

0812 

1983 

3154 

4324 

54()5 

0()(i5 

7834 

9004 

0173 

1341 

2510 

3678 

4840 

6013 

7I8O 

8347 

9514 

0680 

1846 

3011 

4177 

5341 

6506 

7670 

8834 

9998 

1162 

2325 

3487 

4650 

5812 

6(174 

8135 

9297 

0457 

1618 

2778 

3938 

50fl6 

6257 

7410 

8575 

9734 

2721 

>895 

5(Xj8 

6241 

7413 

8585 

9757 

Ofl2(J 

210( 

3271 

4441 

5612 

6782 

7951 

yi2i 

(r2()0 

1458 

2627 

3795 

4962 

6130 

72(>7 

8404 

(>6.30 

07;>6 

19t>2 

3128 

42(>3 

5458 

6623 

7787 

8951 

0115 

1278 

2441 

3004 

476O 

5928 

70(X» 

8252 

9413 

0574 

1734 

2894 

4054 

5214 

6373 

7532 

6691 

0840 

2839 

4012 

5185 

6338 

7530 

8703 

9874 

1046 

2217 

3388 

4558 

5729 

6k<)9 

806b 

9237 

0400 

1575 

2743 

39IJ 

5079 

6247 

7414 

8580 

9747 

0(>13 

2079 

3244 

4410 

5374 

0739 

7903 

y(X>7 

0231 

1394 

2557 

3720 

4882 

6044 

7206 

8368 

9S29 

O690 

1850 

.3010 

4170 

5330 

64b() 

76481 

68O7I 

99<i5 

2950 

413( 

53U3 

6475 

7648 

8S2( 

9992 

116.3 

2334 

3505 

4675 

58-16 

7010 

8185 

9354 

0523 

16()2 

2860 

4028 

51(16 

6363 

7530 

S697 

9863 

1030 

2195 

3361 

4526 

5691 

6855 

8020 

9184 

0347 

1511 

2674 

3836 

•Jf)P9 

6161 

7322 

8484 

9<>45 

0806 

i960 

3126 

4286 

5446 

6605 

7764 

8y23 

0081 

3074 

4247 

5420 

6593 

7765 

8937 

6109 

1280 

2451 

3622 

4793 

5(>63 

7133 

8302 

9471 

0640 

i80y 

2977 

4145 

5313 

6460 

7647 

8814 

9980 

2140 

2312 

3477 

4643 

5807 

9972 

813(i 

93<xi 

0464 

16271 

2790 

3952 

5115 

6277 

7438 

8600 

9761 

0922 

2082 

3242 

4402 

5562 

6721 

7880 

9039 

0197 

117 

116 

118 

1 12 

2 24 

3 35 
♦ 47 

5 59 

6 71 

7 83 

8 94 

9 106 

117 
12 
1 23 
3 35 
1 47 
59 
70 
82 
94 
»105 

N. 

0 1 1 

2 

3 

4 II  5 

6 

7 

8 

9 H D 

Pts. 

N. 37500  L.  574  of  numbers. (61) 


N. 

0 

1 

2 

3 

4 

1.5 

6 

7 

8 

9 

D 

Pro. 

3750 

51 

52 

53 

54 

55 
50 

57 

58 

59 
3760 

61 

62 
03 

64 

65 

66 
67 

6S 

69 

3770 

71 

72 

73 

74 

75 

76 

77 

78 

79 
378O 

81 

82 

83 

84 

85 

86 

87 

88 
89 

3790 

91 

93 

93 

94 

95 

96 

97 

98 

99 

5740313 

1471 

2628 

3786 

4})43 

60C>() 

7250 

8412 

9568 

5750723 

1878 

3033 

4188 

5342 

6496 

7650 

8803 

9956 

5761109 

2261 

3414 

4565 

5717 

6868 

8OI9 

9170 

5770320 

1470 

2620 

3769 

49I8 

6067 

7215 

8303 

9511 

578O659 

1806 

2953 

4100 

5246 

6392 

7538 

8683 

9828 

5790973 

2118 

3262 

4406 

5550 

6693 

0428 

1580 

2744 

3901 

5058 

6215 

7371 

8528 

9683 

□839 

1994 

3149 

4303 

5458 

6612 
7765 
891 8 

UO71 

1224 

2377 

3529 

4680 

5832 

6983 

8134 

9285 

0435 

1585 

2734 

388-1 

5033 

6182 

7330 

8478 

9626 

0774 

1921 

3068 

4214 

5361 

6507 

7652 

8798 

9943 

1088 

2232 

3376 

4520 

5664 

68O7 

0544 

1702 

2860 

4017 

5174 

6331 

7487 

8643 

97<)<) 

0954 

2109 

3204 

•1419 

5573 

6727 

7881 

9034 

0187 

1339 

■2492 

3644 

4796 

5947 

7098 

8249 

9400 

0550 

1700 

2849 

3999 

5148 

6296 

7445 

8393 

9741 

0888 

2036 

3182 

4329 

5475 

6621 

7767 

8912 

0057 

1202 

2347 

3491 

4635 

5778 

6922 

0660 

1818 

2970 

4133 

529a 

14446 

7603 

8759 

9914 

1070 

2225 

3380 

4534 

5688 

6842 

7996 

9149 

0302 

1455 

2607 

3759 

4911 

6062 

7213 

8364 

9515 

0665 

1815 

2964 

4114 

5263 

6411 

7560 

8708 

9856 

1003 

2150 

3297 

4444 

5590 

6736 

7882 

9027 

0172 

1317 

2461 

3605 

4749 

5893 

7036 

0770 

1934 

3091 

4248 

5405 

6562 

7718 

8874 

0030 

1185 

2340 

3495 

4650 

58CM 

6958 

Sill 

9264 

0417 

1570 

2722 

3874 

5026 

6177 

7328 

8479 

9630 

□780 

1930 

3079 

4229 

5378 

0526 

7675 

8823 

9970 

1118 

2265 

3412 

4558 

5705 

6850 

7996 

9141 

0286 

1431 

'2576 

3720 

4863 

6007 

7150 

taS92 

I2050 

,3207 

1364 

5521 

,6678 

1/834 

,8990 

0146 

1301 

l■2450 

;3011 

4765 

5919 

,7073 

8227 

9380 

0533 

1685 

2837 

3989 

[5141 

^2 

7444 

[8594 

•9745 

O893 

2045 

3194 

4343 

5492 

6641 

7789 

8937 

1)085 

1233 

2380 

3526 

4673 

5819 

6965 

8111 

9256 

□401 

1546 

2690 

3834 

4978 

6121 

7264 

1007 

2165 

33'23 

4480 

5637 

6793 

7950 

9105 

0261 

1416 

2571 

37'26 

4881 

6035 

7I88 

8342 

9495 

0648 

1800 

2933 

4105 

5256 

6408 

7559 

8709 

9860 

1010 

2160 

3309 

4458 

5607 

6756 

790* 

9052 

0200 

1347 

'249-1 

3641 

4788 

5934 

7O8O 

8225 

9370 

0515 

1660 

2804 

3948 

5092 

6236 

7379 

11  23 
'2281 
3438 
4596 
5752 

<^)09 

8065 

9221 

0377 

1532 

2687 

3842 

4990 

6150 

7304 

8457 

9<)io 

□763 

igid 

3068 

4220 

5371 

65-23 

7674 

8824 

9975 

1125 

2275 

3424 

4573 

5722 

6871 

8019 

9167 

0315 

1462 

2609 

3756 

4902 

6048 

7199 

8340 

9485 

0630 

1774 

'^919 

4063 

5207 

6350 

7493 

1239 
2397 
3554 
4711 
5868 

7025 

8181 

9337 

0492 

1647 

280’i 

3957 

5111 

6265 

7419 

8573 

97-2ti 

0878 

2031 

3183 

4335 

5487 

6638 

7789 

8939 

0090 

1240 

2390 

3539 

4688 

5837 

6986 

8tB4 

9282 

0429 

1577 

2724 

3870 

5017 

6163 

7309 

8454 

9399 

0744 

1889 

3033 

4177 

5321 

6464 

7607 

1355 

2513 

3670 

48'27 

5984 

7140 

S296 

9452 

0608 

1703 

2918 

4072 

5227 

6381 

7534 

8688 

9841 

0994 

2146 

3298 

4450 

5602 

6753 

7904 

9055 

0205 

1355 

2505 

3654 

4803 

5932 

7100 

8249 

9397 

0544 

1691 

2838 

3985 

5131 

6278 

7423 

8569 

9714 

0859 

2003 

3148 

4292 

5435 

6379 

7722 

113 

1 

! 

•2 

3 

4 

5 

6 

8 

0 

1 

1 

2 

3 

4 

5 

6 

7 

8 
9 

16 

12 

23 

35 

46 

5S 

70 

81 

93 

104 

15 

12 

23 

35 

46 

58 

69 

61 

92 

104 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pts. 

ffia)  logarithms  N.S8000  L.579 

N. 

0 

1 

2 

3 

4 \ 5 

6 

7 

8 

9 1 D I 

Pro. 

3800 

01 

01 

03 

04 

05 

06 
07 
06 
09 

3810 

11 

13 

13 

14 

15 

16 

17 

18 
>9 

3830 

31 

33 

33 

34 

35 
3d 

27 

38 

29 

3830 

31 

33 

33 

34 

35 
3d 

37 

38 

39 

3840 

41 

43 

43 

44 

45 
4ti 
47 
4« 

5797836 

8979 

S 800131 
1363 
3405 
3547 
4688 
5839 

6969 

8110 

9250 

5810389 

1539 

3668 

3807 

4945 

6084 

7223 

8359 

9*97 

5830634 

1770 

3907 

4043 

5179 

6314 

7450 

8585 

9719 

5830654 
I98S 
3133 
4355 
5388 
6531 
7654 
8786 
991 8 

5841050 

3181 

3313 

4443 

3574 

67<M 

7884 

8963 

5850093 

1333 

3351 

347t 

7950 

^093 

3335 

1377 

2519 

3661 

4803 

5943 

7083 

8334 

9364 

0503 

1643 

3782 

3921 

5059 

e»97 

7335 

8473 

9610 

0747 

1884 

3020 

4157 

5292 

6438 

7563 

8698 

9833 

0967 

3101 

3335 

43«8 

5501 

6634 

7767 

8899 

0031 

1163 

2394 

3435 

4556 

5687 

6817 

79*7 

9076 

oaot 

1335 

3463 

13595 

3065 

9207 

J350 

1493 

2633 

3775 

4916 

6057 

7197 

8338 

9*78 

0617 

1757 

28g6 

4035 

5173 

6311 

7449 

8587 

9724 

0661 

1998 

3134 

4270 

5406 

6541 

7677 

8813 

9946 

1081 

3315 

3348 

4483 

5615 

6748 

7880 

9013 

0144 
1276 
3407 
353$ 
466£ 
580C 
693c 
806c 
91 8< 

!031C 

1144C 

(357t 

13705 

3179 

;33l 

3464 

1606 

2748 

388p 

5030 

6171 

7312 

8452 

9592 

0731 

1871 

3010 

4148 

5287 

6425 

7563 

8700 

^8 

0975 

3111 

3348 

4384 

5530 

6655 

7790 

8925 

3o6o 

1194 

3328 

3463 

4595 

5738 

6861 

7993 

9126 

0358 

138S 

353C 

3652 

4782 

591a 

7043 

8I72 

9302 

0432 

156 

)368< 

S3811 

B393J 

9430 

0578 

173d 

2863 

4003 

5144 

6285 

7426 

8566 

9706 

0845 

1985 

3134 

4362 

5401 

6539 

7677 

8814 

9931 

1088 

3335 

3361 

4497 

5633 

6769 

7904 

9039 

0173 

1307 

3441 

3375 

47O8 

5841 

6974 

8IO7 

9239 

^71 

1503 

13634 

,3765 

6036 

7156 

1^8386 

lWl5 

]l^ 

84071 

0550 

0692 

1834 

3976 

4117 

5258 

63pO 

7540 

8680 

9820 

0959 

2^ 

3338 

4S76 

5515 

6653 

7790 

8938 

0065 

1302 

2339 

3475 

4611 

5747 

6882 

8OI7 

9152 

0387 

1431 

2555 

3686 

4833 

5955 

*08/ 

8330 

9352 

0484 

1615 

2747 

3878 

5008 

6I3S 

7365 

^28 

81786 

>P916 

35331 

966^ 

08061 

1948 

3090 

4331 

5373 

SSI  3 
7654 
8794 

9934 

1073 

3312 

3351 

44()0 

5628 

6760 

7p04 

9043 

0179 

1316 

3453 

3589 

4725 

5960 

6996 

8131 

9265 

0400 

1534 

3668 

3802 

4935 

6068 

7301 

8333 

9465 

0597 

172(1 

386c 

3991 

5131 

6352 

7382 

8512 

9641 

0771 

ii89{ 

1303( 

1415( 

96361 

J7781 

0921 

2063 

3304 

4346 

5487 

6627 

7768 

8908 

0048 

1187 

2326 

3465 

4604 

5742 

6880 

8018 

9155 

0393 

1439 

3566 

3702 

4839 

5974 

7199 

8344 

9»79 

0513 

1648 

3781 

3915 

5048 

6181 

7314 

8446 

9«78 

0710 

1843 

2973 

4104 

5334 

16365 

17495 

1S635 

9754 

)088S 
)3012 
13141 
5 436( 

1780 

J893 

035 

1177 

3318 

U6D 

5601 

3741 

7882 

9033 

0163 

1301 

3440 

5579 

4718 

5856 

6094 

8133 

9269 

0406 

1543 

3680 

3816 

4953 

6087 

7333 

8358 

9492 

0637 

1761 

2895 

516; 

6295 

7437 

856c 

9695 

0633 

193' 

431/ 

5341 

6471 

7601 

8731 

986: 

699< 

13131 

8351 

)438- 

B864I 

00071 

H49 

2291 

3432 

4574 

6715 

6855 

7996 

9136 

0276 

1415 

3554 

369$ 

4833 

6970 

7108 

8345 

9983 

0530 

1657 

279^ 

6301 

7336 

8471 

9606 

0740 

1874 

4143 

W3 

19805 

1^7 

,p06B 

PI99 

r^30 

U5461 

m59l 

W721 

»B850 

rmso 

sfilog 

53338 

5^3366 

5 

lU 

113 

11 

1 

1 

1 

2 

5 
1 
» 

6 
t 
B 
9 

5 

19 

23 

35 

M 

58 

69 

81 

99 

04 

14 

11 

93 

34 

46 

51 

68 

80 

91 

103 

.N. 

0 

1 

2 

3 1 4 1 5 

7 

8 1 9 

D 

(64) LOGARITHMS  N.  39CXX>  L.591 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pro. 

3(KX> 

'oi 

cn 

03 

04 

05 

06 

07 

08 
Oi) 

3910 

11 

12 

13 

14 

15 

16 

17 

18 
19 

3920 

21 

22 

23 

24 

25 

26 

27 

28 
29 

3930 

31 

32 

33 

34 

35 

36 

, 37 

38 
. 39 
3940 

41 

42 

43 

44 

45 

46 

47 

48 

49 

5910640 

1760 

2873 

3986 

5098 

6210 

7322 

8434 

9546 

5920657 

1768 

2878 

3988 

5098 

6208 

7318 

8427 

9536 

5930644 

1753 

2801 

3968 

5070 

6183 

7290 
8397 
95  03 

5940609 

1715 

2820 

3926 

5030 

6135 

7239 

834-1 

9447 
595055 1 
1654 
2757 

3860 

4962 

6o64 

7166 

8268 

9369 

5960470 

1571 

2671 

3771 

4871 

1O757 

1871 

2934 

4097 

5UXJ 

6322 

7434 

8545 

9657 

O7O8 

1879 

2989 

■»099 

520(t 

6319 

7429 

8538 

9647 

0755 

1803 

2971 

1079 

5187 

6294 

7401 

8507 

9614 

0720 

1825 

2931 

4036 

5141 

6246 

7350 

8454 

9558 

0661 

1764 

2867 

3970 

5072 

6175 

7276 

8378 

9479 

0580 

1681 

2781 

3881 

4981 

O809 

1982 

3095 

4208 

5321 

6433 

7545 

8656 

9708 

0879 

1990 

3100 

4210 

5320 

6430 

7540 

SOlil 

9757 

0860 

1974 

3082 

4190 

5297 

6404 

7511 

8618 

9724 

0830 

1936 

3641 

4147 

5251 

0350 

74OO 

8564 

9668 

0772 

1875 

2978 

4080 

5183 

0285 

7387 

8488 

9589 

0690 

1791 

2891 

3991 

5091 

09SO 

2093 

3207 

4319 

5432 

6544 

7656 

8768 

9879 

0990 

2101 

3211 

4321 

5431 

0541 

7050 

87OO 

9808 

0977 

2085 

3193 

4301 

5408 

0515 

7622 

8729 

9835 

0941 

2040 

3152 

4257 

5302 

6400 

7571 

8O75 

9778 

0882 

1985 

3088 

4191 

5293 

0395 

7497 

8598 

9699 

0800 

1901 

3001 

4101 

5201 

1091 

2205 

3318 

4431 

5543 

0055 

7767 

8879 

9990 

1101 

2212 

3322 

4433 

5542 

6052 

7761 

8870 

9979 

1088 

219O 

3304 

4411 

5519 

OO2O 

7733 

883g 

9945 

1051 

2157 

32O2 

4308 

5472 

0577 

7O8I 

8785 

9889 

0992 

2095 

319s 

4301 

5403 

0505 

7607 

870f 

9810 

0910 

2011 

3111 

4211 

5311 

1203 

2310 

3429 

4542 

5054 

67O6 

7878 

8990 
Qioi 
1212 
2323 
3433 
4544 
5653 
O763 
7872 
898 1 
□090 

1199 

2307 
3415 
4522 
5030 
O737 
7843 
8950 
0056 
11 02 
2208 
3373 

4478 

5583 

0087 

7792 

8895 

9999 
1 103 
2200 
3308 
4411 
5513 
6015 

7717 

8818 

9920 

1020 

2121 

3221 

4321 

5421 

1314 

2427 

3540 

4053 

57O5 

0878 

7989 

9101 

0212 

1323 

2434 

3544 

4055 

5704 

6874 

7983 

9092 

0201 

130() 

2417 

3525 

4033 

574L 

0847 

7954 
QO0(, 
01 07 
1273 

2378 

3483 

4588 

5O93 

O798 

7902 

9000 

0110 

1213 

2310 

3419 

4521 

5024 

0725 

7827 

8929 

d03U 

1131 

2231 

3331 

4431 

5531 

1420 

2539 

3052 

4704 

5877 

0989 

8101 

9212 

0323 

1434 

2545 

3055 

47OO 

5875 

O985 

8O94 

9203 

0312 

1420 

2528 

3030 

1744 

>851 

O958 

3O05 

JI7I 

3277 

1383 

2489 

3594 

4O99 

5804 

39O8 

8012 

9110 

0220 

1323 

2420 

3529 

1032 

>734 

0836 

7937 

9039 

0140 

1241 

2341 

3441 

4541 

5641 

1537 

'2650 

3763 

4876 

5988 

7100 

8212 

9323 

0434 

1545 

2656 

3766 

4876 

5986 

7096 

8205 

9314 

0423 

1531 

2639 

3747 

4854 

5963 

7069 

8I75 

9282 

0388 

1494 

2599 

3704 

4809 

5914 

7019 

8123 

9227 

0330 

1434 

2537 

3639 

4742 

5844 

6946 

8047 

9149 

0250 

1351 

2451 

3551 

4651 

5751 

1048 

2761 

3874 

«R>7 

6099 

721 1 
8323 

9434 

0546 

1656 

2767 

3877 

4987 

6097 

7207 

8316 

9425 

0533 

1642 

2750 

3858 

4965 

6072 

7179 

8280 

9392 

0498 

1604 

2710 

3815 

4920 

60-25 

7129 

8233 

9337 

0441 

1544 

■2647 

3750 

4852 

5954 

7056 

8158 

9259 

0360 

1461 

'2561 

3661 

4761 

5861 

111 

. 

no 

1 

1 

? 

3 

4 

5 

6 

7 

8 
9 

1 

1 

9 

3 

4 
b 
6 

B 

12 

11 

29 

54 

45 

56 

67 

78 

90 

lOI 

11 

11 

99 

33 

44 

56 

67 

78 

89 

100 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pts. 

S\395CX)  L. 5l>6  OF  NUMBERS. (6.5, 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pro 

3950 

5965971 

60S1 

6191 

6301 

13411 

6521 

6631 

6741 

6350 

6960 

51 

■ 7070 

7180 

7290 

7400 

7510 

7620 

7730 

7810 

7950 

8059^ 

110 

52 

8169 

8279 

8389 

84  )(, 

4609 

8719 

88-29 

8939 

901 8 

915s| 

.'.lu 

53 

9268 

9378 

9488 

')59's. 

97O8I 

981 7 

9927 

0037 

01-17 

0257 

a 

54 

5970367 

0476 

0580 

LKj96- 

0806 

0916 

1026 

1135 

1245 

1355' 

4 

1* 

55 

1465 

1575 

1684 

1794 

IflOl 

2014 

2121 

2233 

2343 

2453 

ip,-. 

56 

2563 

2673 

2782 

2892 

3002' 

3112 

3221 

3331 

3-141 

3551 

37 

3661 

3770 

3880 

4996 

4099 

4201) 

1319 

44-29 

4538 

4648 

sin's 

58 

4758 

4868 

4977 

5087 

4197 

5306 

5 116 

5520 

5630 

5745' 

^OU 

59 

5855 

5()65 

6074 

1)184 

62i.>-I 

(5403 

6513 

t)623 

6733 

0842 

3960 

6952 

7062 

7171 

7'281 

7391 

7500 

7610 

7719 

7820 

7939 

61 

8048 

81. ‘>8 

321)8 

8377 

8487 

8597 

8706 

8810:8925 

62 

9143 

92  >1 

9:16 1 

9474 

.|58.)l 

9693 

9 802 

0022 

ui;u 

OJ 

598O21 1 

0350 

0160 

0569 

0679 ,0781) 

i)898 

1008  11 17 

1-2-27 

04 

1336 

14-16 

1556 

1665 

1775 

1884 

199-* 

2103 

2213 

2322 

05 

2432 

25  11 

265 1 

2761 

2870 

2QS0 

3080 

J1Q()!330S 

3418 

00 

3527 

3637 

3746 

3856 

3965 

•1075 

4184 

4-2gT4403 

4513 

07 

4622 

4731 

4841 

4950 

5060 

511)0  5270 

5388I5-I98 

5607 

O3 

5717 

5826 

5936 

6045 

6154 

62646373 

64836592 

6702 

O9 

681  1 

692^ 

7030 

7139 

7249 

7358 

7167 

7577 

7686 

7796 

3970 

7905 

8014 

8124 

8233 

8343 

8452'856i 

8671.8780 

8890 

. 71 

899*1 

910s 

921a 

9327 

9436 

9546 

^55 

9764|9874 

99'a-3 

73 

59900<12 

0202 

0311 

0420 

0530 

0639 

l0748 

O858'og67 

1076 

73 

1186 

1295 

140-11514 

1623 

I732 

1841 

1951,2060 

2169 

74 

2279 

2388 

2497I2606 

2716' 

2825 

2934 

3b4-lj3153 

3262 

75 

3371 

3431 

35903699 

3808 

39I8 

4027 

4136,42-15 

4355 

7^ 

4464, 

4573 

4682j4791 

4901 

5010 

Slip 

5-2285338 

5447 

77 

5556' 

5005 

5774;5884 

5993 

6102 

6211 

63-20 

64-29 

6539 

78 

6648 

0757 

6SOO6975 

7084 

7194 

7303 

7412 

7521 

7O30 

79 

7739 

7849 

79588067 

8176 

8285 

8394 

8503 

8612 

8722 

398O 

8831 

89409049!9158 

9267 

9376 

()485 

9594 

^704 

9813 

81 

(>932 

W310140 

0249 

0358 

0467 

0576 

0685 

0794 

0903 

82 

6001013 

1122 1231 

1340 

1449 

1558 

1667 

1776 

1885 

1994 

83 

2103 

2212  2321 

2430 

2536 

2648 

3757 

2866 

2975 

3084 

84 

3193 

3302 

3411 

3520 

362(1 

3738 

3847 

3956 

4065 

4174 

109 

85 

4283 

4392 

4501 

4610 

471() 

4828 

4937 

504(jt 

5155 

5-264 

86 

53/3 

5482 

5591 

57005309 

59 18 

(XJ27 

6130 

6-244 

0353 

87 

6402 

6571  6680 

6789689s 

7007 

7116 

7225 

7334 

7443 

88 

7551 

7660 

77W9 

78787987 

8O96 

8-205 

8314 

8423 

8531 

89 

8640l 

87498858 

89679076 

bl85 

92(14 

9402 

9511 

C)620 

3990 

9729 

9838|9947 

00550164 

0273 

0382 

0491 

O6OO 

070s' 

yi 

6OIO817 

0926 

1035 

1144 

1253 

1361 

1470 

1579  1688 

.1797' 

9'-i 

1905 

•2014 

2123 

•2232 

2340 

2-149 

2558 

26672770 

2884 

109 

93 

2993 

3102 

|32ll 

3319 

3428' 

3537 

3610 

3754'3863 

3972 

1 

U 

94 

4081 

4189 

4298 

4407 

4516| 

4624 

*1733 

4842 

4950 

5059 

3 

95 

5168 

5277 

5385 

5494 

5603 

5711 

5820 

5929 

6037 

61-16 

4 

44 

9<> 

6?55 

6363  6472 

6581 

(i(i(K> 

6798 

6907 

7010 

71-24 

7-233 

5 

55 

97 

7341 

7450I7559 

7667 

7776' 

7885 

7993 

8102 

8211 

8319 

'ir* 

98 

8428 

8537 

8645 

8754 

8862 

8971 

()080 

91 88 

9297 

9405 

3 

87 

99 

9514 

96-23;9731 

9840 

9948 

0057 

0166 

0274 

0383 

6I9I 

(19 

N. 

0 

I . 

2. 

3 

4 

5 

6 

7 

8 

y 

D 

Pts 

2 K 


^66) LOGARITHMS  N.  40000  L.  602l 


N. 

o 

I 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pro. 

«XX) 

01 

ox 

o:i 

04 

05 
Of) 

07 

08 
0() 

101(1 
1 1 
11 
1,1 
1-1 
1.5 
10 
1/ 
18 
J9 
4020 
21 
22 

23 

24 

25 
20 
2- 
28 

29 
4030 

31 

32 

33 

34 

35 

30 

37 

38 

39 
4040 

41 

42 

43 

44 

45 

40 

47 

48 

49 

TT 

ixrioOoo 

1036 

2771 

3850 

49-11 

6025 

7109 

8I93 

9277 

OoiaiOi 

1444 

2527 

30O<) 

40{)2 

5774 

0855 

7!)37 

9OI8 

6010099 

IIBP 

2261 

3341 

4421 

5500 

0580 

7659 

8738 

9810 

6O5O895 

1973 

3050 

4128 

5205 

6282 

7359 

8435 

9312 

6060587 

1663 

2739 

3814 

4889 

5963 

7037 

8111 

9185 

6070259 

1332 

2405 

3478 

O7O8 
179-1 
2879 
39O4 
5049 
0134 
72 18 

8302 

9385 

0469 

1552 

2635 

3717 

4800 

5882 

6964 

8045 

9120 

1)207 

1288 

2369 

3449 

4529 

5606 

0688 

7767 

8840 

9924 

1002 

208t 

3158 

4230 

5313 

6390 

7467 

8543 

9019 

0695 

1771 

2840 

3921 

4990 

6071 

7145 

8219 

9293 

0360 

1439 

2512 

3585 

O817 

I()03 

2988 

4073 

5158 

0'242 

7326 

8410 

9494 

0577 

1660 

2743 

3820 

49O8 

5990 

7oyi 

8153 

9235 

0315 

I39O 

2477 

3557 

4637 

5710 

079O 

7875 

8953 

0032 
1110 
2188 
3206 
4343 
54?  I 

6498 

7574 

8651 

9727 

0803 

18/8 

2954 

4029 

5103 

6178 

7252 

8320 

9100 

0473 

1547 

2620 

3692 

0926 
201  1 
3090 

4181 

5260 

0351 

7435 

8519 

9602 

0686 

1769 

2851 

3934 

5010 

OO9& 

“180 

8261 

()343 

0424 

1504 

2585 

3605 

4745 

5824 

O9O3 

7983 

9061 

0140 

1218 

2290 

3374 

4451 

5528 

OO05 

7682 

8758 

9834 

0910 

I98O 

3061 

4136 

5211 

6285 

7300 

8434 

9507 

0581 

1654 

2727 

3800 

1034 

2120 

3205 

42()0 

5375 

6459 

7543 

8627 

9711 

07iH 

1877 

2960 

4042 

5124 

O206 

7288 

8370 

9451 

0532 

1012 

20C>3 

3773 

4853 

5932 

7011 

8O9O 

9169 

0248 

1326 

2404 

3482 

4559 

5030 

0713 

7790 

8860 

9942 

1018 

2093 

J166 

4244 

3318 

6393 

7407 

8541 

9615 

0688 

1761 

2834 

3907 

1143 

2228 

3313 

4398 

548;) 

0567 

7651 

8735 

9819 

0902 

1985 

3008 

4150 

5233 

6315 

7396 

84/8 

9559 

0640 

1720 

2801 

3881 

4961 

6040 

7119 

8108 

9277 

0355 

1434 

2512 

3589 

4667 

5744 

6821 

•897 

8974 

0050 

1125 

2201 

3276 

4351 

5426 

6500 

7574 

8648 

9722 

0795 

18^ 

2941 

4014 

1251 

2337 

3422 

4507 

5591 

66/6 

7700 

8844 

9927 

1010 

2093 

3170 

4259 

5341 

6423 

7504 

8580 

9667 

0748 

1828 

2909 

3989 

5068 

6148 

722; 

8306 

9385 

0403 

1541 

2O19 

3697 

477-1 

5851 

692s 

8005 

9O8I 

015/ 

1233 

2306 

3384 

4459 

5533 

66O8 

7082 

8/50 

9829 

0903 

1976 

3049 

4121 

1300 

2445 

3530 

4615 

5700 

6784 

7868 

8952 

E5036 

1119 

2202 

3284 

4367 

5449 

6531 

7613 

8694 

9775 

0856 

1936 

3017 

4097 

5176 

6250 

7335 

8414 

9493 

0571 

1049 

2727 

3805 

4882 

5959 
"036 
8112 
91 89 
O2O5 
1340 
2410 

3491 

4506 

5041 

0715 

7/8g 

8863 

9937 

1010 

2083 

3156 

4229 

1408 

•2554 

3639 

4724 

5808 

6893 

7977 

9060 

0144 

1227 

2310 

3393 

4475 

5557 

6639 

7721 

8802 

9883 

0964 

2044 

3125 

4205 

5284 

0364 

7443 

8522 

9601 

0679 

1757 

2835 

3912 

4990 

6067 

7144 

82-20 

9296 

0372 

1448 

2523 

3599 

4074 

5748 

6823 

7897 

8971 

(3044 

1117 

2190 

3263 

4336 

15/7 

2662 

3747 

4832 

5917 

7001 

8085 

9169 

0252 

1335 

2418 

3501 

4583 

5665 

6747 

7829 

8910 

9991 

1072 

2152 

3233 

4313 

3392 

0472 

7551 

8630 

9708 

078/ 

1865 

2943 

4020 

5098 

6175 

7251 

8328 

9404 

0480 

1550 

2631 

3706 

4781 

5850] 

6930 

8004 

9078 

0151 

1225 

2298 

3371 

4443 

108 

1 

I 

7 

3 

4 

5 

6 

7 

8 
9 

1 

1 

7 

3 

4 

5 

6 

8 
9 

09 
11 
77 
33  • 

H 

55 

65 

76 

87 

98 

06 

11 

S2 

32 

43 

54 

65 

76 

86 

97 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pts. 

^.40500  L.607  OF  NUMBERS.  (67J 


N. 

0 

1 

2 

3 

4 

1 5 

6 

>5194 

626C 

17337 

840g 

9480 

0551 

1022 

2692 

3763 

4832 

5902 

1^72 

80.11 

9110 

0178 

1246 

2315 

3382 

4450 

5517 

6584 

7651 

8718 

^784 

0850 

1916 
298 1 
4046 
5111 

6176 

7240 

8304 

9368 

0432 

1495 

2556 

3621 

4684 

3746 

6808 

"870 

8932 

){)93 

1054 

21151 

1175; 

4236- 

5296 

63  55 
7415 

7 

8 

y 

||d 

Pro. 

405C 

52 

53 
• 54 

55 

56 
37 

58 

59 
4060 

61 

62 

63 

64 

65 

66 
ti7 
68 
69 

4070 

71 

7'i 

73 

74 

75 

76 

77 

78 

79 

4080 

81 

82 

83 

8-1 

85 

86 

87 

88 
89 

4000 

91 

92 

93 

94 

95 

96 

97 

98 

99 

607435c 

5622 

6694 

77GC 

8837 

9909 

6O8O979 

2050 

3120 

4191 

5260 

6330 

7399 

8468 

9337 

6090605 

1674 

2742 

3800 

4877 

5944 

7011 

8078 

9144 

6100210 

1276 

2342 

3407 

4472 

3537 

6602 

7666 

8730 

9794 

61 10857 

1921 

2984 

4046 

5IOf) 

6171 

7233 

8293 

9356 

6120417 

1478 

2339 

3399 

4660 

3720 

6779 

4657 

573c 

6802 

7873 

8945 

0016 

1087 

2157 

3227 

4298 

5367 

6437 

7506 

8375 

9644 

0712 

1781 

2849 

3916 

■^984 

6031 

7118 

8184 

9251 

0317 

1383 
2448 
3514 

4579 

5644 

6706 

7772 

8836 

9900 

0964 

2027 

3000 

4133 

>213 

6277 

7339 

S401 

9462 

0524 

1384 
2645 
1706 
4766 
1820 
3883 

4763 

5837 

690s 

798C 

9052 

0123 

1194 

2264 

3334 

4404 

5474 

6544 

7613 

8682 

9751 

0819 

1887 

2955 

4023 

5090 

6157 

7224 

8291 

9357 

0423 

1489 

2555 

3620 

4685 

5750 

6815 

7879 

8943 

0007 

1070 

2133 

3196 

4259 

3321 

5384 

-445 

3507 

J56(| 

0030 

1691 

2751 

1812 

1872 

5931 

5991 

4872 

5944 
701 « 
8087 
9159 

0230 

1301 

2371 

3441 

4511 

5581 

6651 

7720 

8789 

9838 

0926 

199^ 

3062 

4130 

5197 

6264 

7331 

8398 

9^64 

0530 

1396 

2661 

3727 

4792 

5856 

6921 

7985 

9049 

0113 

1176 

2240 

3302 

4365 

5428 

5490 

7552 

3613 

4675 

3736 

1797 

2857 

1918 

♦978 

5037 

7097 

♦979 

6051 

7123 

8I95 

9260 

0337 

1408 
2478 
1548 
46  IS 
5688 
6758 
7827 

88g0 

9964 

1033 

2101 

3169 

4236 

5304 

6371 

7438 

8504 

9571 

0637 

1702 

y0'8 

3833 

4898 

5963 

7027 

8O92 

9156 

0219 

1283 

2346 

3409 

4471 

5534 

5596 

7658 

9719 

)781 

3842 

1903 

2963 

4024 

5084 

3143 

7203 

508( 

6l5t 

723C 

8302 

9373 

0441 

1515 

2585 

3656 

4725 

5795 

6865 

7934 

f)003 

6071 

1140 

2208 

3270 

4343 
541 1 
6478 
7544 
6611 

9677 

0743 

1809 

2874 

3940 

5005 

6069 

7134 

8I98 

9262 

0326 

1389 

2452 

3515 

4578 

5640 

6702 

7764 

8820 

9887 

oy-18 

2<X)9 

3069 

4130 

5190 

6249 

7309 

5301 

6373 

7445 

8510 

9587 

0658 

1729 

2799 

3870 

4939 

6000 

707‘b 

8148 

9210 

0285 

1353 

2421 

3489 

4557 

5624 

6691 

7758 

8824 

9890 

ogso 

2022 

3088 

4153 

5218 

6282 

7347 

8411 

9475 

0538 

1602 

2665 

3728 

1790 

5852 

6915 

■976 

9038 

3oqo 

1160 

2221 

1281 

1342 

5402 

>461 

-.521 

5406 

648C 

7552 

8623 

9694 

0765 

1836 

2906 

3977 

5040 

6110 

7185 

8254 

9323 

0392 

1460 

2528 

3590 

4603 

5731 

6798 

7864 

8931 

m7 

1063 

2129 

3194 

4259 

5324 

6389 

7453 

8517 

9581 

0645 

I7O8 

2771 

3834 

4896 

5959 

■021 

3082 

)144 

>205 

1266 

2327 

1387 

1448 

5508 

>567 

>627 

3 5515 
1658/ 
7659 
8730 
9801 
0872 
1943 

3013 

4084 

5153 

6223 

7292 

8361 

9430 

i>499 

156; 

2635 

3703 

4770 

5837 

6904 

7971 

903; 

Ol04 

1170 

2335 

3301 

4366 

5431 

6495 

7560 

8624 

9687 

0751 

1814 

2877 

3940 

5003 

6065 
712; 
81 89 
4250 

>311 

1372 

2433 

3493 

4554 

5614 

>673 

7733 

107 

106 

107 

1 J1 
221 

3 32 

4 43 
3 54 
6T4 

7 75 

8 86 
9{y6 

loo 
1 11 
.’«! 
J3i! 

4 42 

5 53 

6 64 

7 74 

8 85 
95!>5 

N. 

0 

1 

2 

3 

4 

5 

6 

7. 

8 

9 

D 

Pit. 

a K 2 


(70) 

LOGARITHMS 

N.  42000 

L. 

623 

N. 

0 

1 

0 

3 

4 

5 

6 

7 

8 

9 

D 

Pro. 

4200 

01 

02 

03 

04 

05 

06 
0/ 
OS 
09 

4210 

11 

12 

13 

14 

15 

16 
17 
IS 
19 

4220 

21 

22 

23 

24 

25 

26 

27 

28 
29 

4230 

31 

32 
S3 

34 

35 

36 

37 

38 

39 
<240 

41 

42 

43 

44 

45 

46 

47 

48 
*9 

6232493 

3527 

4560 

5394 

6627 

7660 

8693 

9725 

6240757 

1789 

2821 

3852 

4884 

5915 

6945 

7976 

9006 

6250036 

1066 

2095 

3125 

4154 

5IS2 

6211 

7239 

8267 

9295 

6260322 

1350 

2377 

3404 

4430 

5457 

6483 

7509 

8534 

9560 

6270585 

1610 

2634 

3659 

4683 

3707 

6730 

7734 

8777 

9800 

6280823 

1845 

2867 

2596 

3630 

4664 

5697 

6730 

7763 

8796 

9828 

O861 

1892 

2924 

P956 

•1987 

6018 

704S 

8079 

9109 

0139 

llto 

2198 

3227 

4256 

6285 

6314 

7342 

8370 

9398 

W25 

1453 

2480 

3506 

4533 

5559 

6585 

7611 

8637 

9662 

068/ 

1712 

2737 

3761 

4785 

5809 

6833 

7856 

8879 

9902 

0925 

1947 

2970 

2700 

3734 

176; 

5801 

6834 

7867 

8899 

9932 

0964 

1996 

3027 

4059 

5090 

6121 

7151 

8182 

9212 

0242 

1272 

2301 

3330 

4359 

5388 

6416 

7445 

8473 

9500 

0528 

1555 

2582 

3609 

4636 

5662 

6688 

7714 

8739 

9765 

0790 

1814 

2839 

3863 

4888 

5911 

^5 

7958 

8gS2 

0004 

1027 

2050 

3072 

2803 

3837 

4871 

5Q04 

G937 

7970 

9002 

f5035 

1067 

2099 

3130 

4162 

5193 

6224 

7254 

8285 

9315 

0345 

1375 

2404 

3433 

4462 

5491 
65 1() 
7548 
8575 
9603 

0631 

1658 

2685 

3712 

4-38 

5764 

6790 

7816 

8842 

9867 

O892 

I9I/ 

2942 

3966 

4990 

6014 

7037 

8061 

9084 

0107 

1129 

2152 

3174 

2906 

3940 

4974 

6007 

7040 

8073 

9106 

0138 

1170 

2202 

3234 

4265 

5296 

6327 

7358 

8388 

9418 

0448 

1478 

2507 

3536 

4565 

5594 

6622 

7650 

867s 

9706 

0733 

1761 

2788 

3814 

4841 

5867 

6893 

7919 

8944 
9970 
05195 
2019 
3044 
4068 
5092 
6116 
7140 
8163 
9 1 86 

1232 

2254 

p276 

3010 

4044 

5077 

6111 

7144 

8176 

9209 

0241 

1273 

2305 

3337 

4368 

5399 

6430 

7461 

84pl 

9521 

0551 

1581 

2610 

3639 

466b 

5697 

6725 

7753 

8781 

9809 

0836 

1863 

2890 

3917 

4943 

5970 

8021 

204/ 

0072 

1097 

2122 

3140 

4171 

5195 

O219 

7242 

8265 

9288 

am 

1334 

2356 

3378 

3113 

414/ 

5181 

6214 

7247 

8280 

9312 

034-1 

1377 

2408 

3440 

4471 

5502 

6533 

756-1 

8594 

962+ 

0654 

1683 

2713 

3742 

4771 

5799 

6828 

7856 

8884 

9911 

0939 

1966 

2993 

4020 

5046 

6072 

7098 

8124 

9149 

0175 

1200 

2224 

3249 

4273 

5297 

6321 

7344 

8368 

9391 

0414 

1436 

245b 

3481 

3217 

4250 

5284 

6317 

7350 

8383 

9415 

0446 

1480 

2511 

3543 

4574 

5605 

6036‘ 

-667 

8607 

9727 

0757 

1786 

2816 

3845 

4874 

5902 

6931 

7959 

8987 

0014 

1042 

2069 

3096 

4122 

5149 

6175 

7201 

8226 

9252 

0277 

1302 

2327 

3351 

4376 

5399 

6423 

7447 

8470 

9493^ 

0510 

1538 

2561 

3583 

3320 

4354 

5387 

6420 

7453 

8486 

9519 

0551 

1583 

2615 

3646 

4077 

57O8 

6739 

7770 

8800 

9830 

0860 

1889 

2919 

3948 

4977 

6005 

7033 

8062 

9O89 

0117 

1144 

2171 

3198 

4225 

5251 

6277 

7303 

8329 

9354 

3380 
1405 
24  29 
3454 
4478 
5502 
6526 
7549 

8572 

9595 

061 8 
1641 
2663 
3685 

3423 

4457 

5491 

6524 

7557 

8589 

9622 
0654 
1686 
27 18 

3749 

4781 

5812 

6842 

7873 

8903 

im'3 

0963 

1992 

3022 

4051 

5079 

OlOS 

7136 

8164 

9192 

0220 

1247 

2274 

3301 

4328 

5354 

6380 

7406 

8432 

9457 

0482 

1507 

^2532 

3550 

4580 

5604 

6628 

7651 

8675 

9^98 

0720 

1743 

2765 

378- 

103 

1< 

1 

9 

3 

4 

5 

6 

7 

8 

1( 

1 

0 

3 

4 

5 

6 

8 

1) 

33 

10 

51 
31 
41 

52 
d'2 
72 
82 
93 

52 

10 

«0 

31 

41 

51 

dl 

71 

82 

92 

>1. 

0 

1 

2 

3 

1 4 

1 5 

6 

L7 

8 

9 

Id 

Pts. 

N.4‘2500  L.628  , OF  NUMBERS. 


N.  0 


1 


8 


J80.4 


5o|(i283889  3991} 

4911; 

5933  t 
6954; 

797 Hi 
8()9<>t 

S(i^3900i60iu 
1037  11391 
20572159I2 
3070' 3 178 

40964198]) 

5115521/ 
6134  6230. 

7153  7i55 
8I72S274 
91909292 
JoTiisoouo;)  03 1 
1226  1328 
2244  2346 
3262  3363 
4279  43 
5296  5397 
6312  6414 

73297431 

8345  8447 
9361  9463 
76|6310377  0479 

1393 1494 

2408  2509.; 
3423  3524 
4438  453 
5452  5554 
6467  656s 
7431  7582 
8495  8596  81 

95O89610I9: 
1)320522  0623 
1535  1630  1 
2548  26^ 
3560  36T 

4573  4674)4 

5585  5686  5 
6597  6698|6! 

760977 

8620  8722 

96329: 
6330643  0744 
1654  1755 
2664  2 
3674  3775 


429814400 

5320J5422 


14196 

15218 
■ 6239 
17260 
18281 
1(1302 
10322 
I 1343 
1 2363 
>33823484 


4502  4605  4707  I 
5524  5626  .■572b  5 
6545  6647  6750  (i 
756676697771  7 

8587  8689  8792  S894 
9608971098129914 
|J|0526|o628  0730  0832 11934 


16491731 
'2668 
1 3088 


1853 


27702S72 
3790  3892 


14402 

>5421 


4504 

5523 


N.  o 


i 6440>6542 

'74597561 

1 8478  8579 

|(H969598 

10514  0610 


'/5492651 
3567  36ii8 
4584  4686 
5601  5702 
661767101 
7634  7735 
8650  8752 
96669768 
05800682  0783 

I596I1697  I799I 

27122814 
3626I3727  3829 
4742  4844 
5757  5858 
6771  6872 
7785  7880 
S799  890oj 

9812  9914 


2448 

3465 

482 

54<19 

6516 

7532 

3548 

9564 


94641 
5655 
6669 
76^ 
<>97 
1711 


'10  7 
■22  8 


733  9834  9935 


0845 


763  2866 


1 


0724  0820 

737 
2750 
763 

775 

788 


>80of6goi 
811 
823 


18361957 


1634  1735 


4810  1 
58295 
6848  0 

78667 

8885  8 

9699I9801 9903  0 

'08190(J21 


>47084 

> 5727 ; 

I 6746 ( 

i 77<i5 : 

I 8783! 


0927 


1839  >9^ 
2852  2953 
3864  3965 
48774978 

58893990 


7002 

7912  8014 
8924  9625 


0036 


09401047 


2058 

29673068 


29 1 51301 7|3  U 8|3220|332 1 
3930 

4945 


11301231  1332  1434 
12143  2244  2345  2446 
3054  3 1 55  3257  3358  3459 
4067  ' 


5959 

(>974 

7988 

9001 

5015 

1028 

2041 


40324133  4235 
561615148  5249 


3876|3978|4O79jj4180|4281  4382^83 


1837 

2855 

'3872 

4889 

5906 


1939 

2956 

3974 

4991 

6007 


3058  31001 

4075  1177 
^25194 
610<>6211 
6922  7024  71 26  7227 
86108142  8244 
90569158926) 
607201740275 
1088 II89 

2205 


7939“ 

8955 

9971 

0986 

2002  2103 


6162  6264 

7177 7278 
8 190  8292  8393 
920493069407 
03190420 


6001 
7075 
8089 
9103 
01160218 


41684269 
5282 


5079  5180 
6091 
7103 

8115 

9126 
0137 

1148 

2159 


619262946395 

7204  7305  7407 
82168317^18 
9328 

0238  0339  044l|0542 
12.19  13501451  1552 
22602361  2462  2563 

31^3270  3371  34723573 


,102 


2041 21421 


1291 

2306 


4336 

5351 

6365 

7379 


4370  4472 

5383 


5484 

6496 

7508 
8519| 

94299531 


4584 


101 


101 
I 10 
220 
3 30 
440 
5 31 
tf  SI 
• Jl 
8BI 
9|91 


D Prs. 


2 L 


2 L3 


(76) LOGARITHMS  N.  45000  L.  653 


N. 

O 

1 

2 

3 

4 

5 

6 1 7 

8- 

9 

D 

Pro. 

4500 

01 

m 

03 

04 

05 
00 

07 

08 
0; 

4510 

11 

12 

13 

14 

15 
Id 
17 
lb 
19 

4520 

21 

22 

23 

24 

25 

26 

27 

28 
29 

4530 

31 

32 

33 

34 

35 

36 
1 37 

38 

39 
4540 

41 

42 

43 

44 

45 

46 

47 

48 

40 

6532125 

3090 

4055 

3019 

5984 

6948 

7912 

8876 

9839 

6540802 

1765 

2728 

3691 

4653 

5610 

6578 

7539 

8501 

9462 

6550423 

1384 

2345 

3306 

4266 

5226 

6186 

7145 

8105 

9064 

4560023 

0982 

1941 

2899 

3857 

4815 

5773 
> 6730 
7688 
8645 
9602 
6570559 

1515 

2471 

3427 

4383 

5339 

6294 

7250 

8205 

9159 

2222 

3187 

4151 

5116 

6080 

7014 

8008 

H972 

9935 

08l)<) 

1802 

2825 

3787 

4750 

5712 

6674 

7635 

8597 

9558 

0520 

1480 

2441 

3402 

4362 

5322 

6282 

7241 

8201 

9160 

01  ip 
1078 
2036 
29<15 
3953 
4911 

5869 

6826 

7784 

8741 

9698 

0654 

1611 

256'7 

3523 

4479 

5434 

6390 

7345 

8300 

9255 

2318 

3283 

4248 

5212 

6177 

7141 

8105 

9<xi8 

00.32 

Wig-'S 

1958 

2921 

3883 

4846 

5808 

6770 

7732 

8693 

9655 

0616 

1577 

2537 

3498 

4458 

5418 

6378 

7337 

8297 

9256 

□215 

1174 

2132 

3091 

4040 

5007 

5tK>-l 

6922 

7879 

8630 

9793 
0750 
1 706 
2063 
3619 

4574 

•3530 

6.185 

7441 

R396 

9350 

2415 

3380 

4344 

530fi 

6273 

7237 

8'iOl 

9165 

0128 

1091 

■2054 

3017 

3980 

1942 

5(J(V1 

6866 

7828 

8789 

9751 

0712 

1673 

2633 

3594 

4554 

5514 

6474 

7433 

8393 

9352 

0311 

1270 

2228 

3186 

4145 

5103 

6060 

7018 

7975 

8932 

9889 

0845 

1802 

2756 

3714 

4670 

5626 

6581 

7536 

8491 

9446 

2511 

3476 

4441 

5405 

&36o 

7.334 

8297 

9261 

0224 

1188 

2151 

3113 

4076 

5ai8 

(iOOCi 

6962 

7924 

8885 

9847 

0808 

1760 

2729 

3690 

4650 

.5610 

6570 

7529 

8489 

9448 

0407 

1365 

2324 

3282 

4240 

5198 

6156 

7113 

8O7I 

9026 

9985 

0941 

1898 

2854 

3810 

4766 

5721 

66/6 

7632 

8587 

9541 

2008 

3573 

4537 

5502 

6466 

7430 

8304 

9357 

0321 

1284 

2247 

3210 

4172 

.5134 

I)0(I7 

7a58 

8a20 

8982 

9(J43 

0904 

1865 

2825 

3786 

4740 

57O6 

6666 

7625 

8585 

9544 

0503 

1461 

2420 

3378 

4336 

5294 

6252 

7209 

8166 

9123 

ix)80 

1037 

1993 

2949 

3905 

4861 

5817 

6772 

7727 

8682 

‘>637 

2704 

36(k) 

4634 

5598 

6562 

7526 

8490 

9454 

0417 

1380 

2343 

3306 

4268 

.5231 

6193 

7155 

8116 

9078 

0039 

1000 

1961 

2921 

3882 

4842 

5802 

6762 

7721 

8681 

9640 

05C19 

1557 

2,516 

3474 

4432 

5390 

6347 

73a5 

8262 

9210 

0170 

1132 

2O89 

3045 

4001 

4957 

5912 

6867 

7823 

S/77 

9732 

2801 

3765 

47.30 

569.5 
6659 
76-23 
8586 
9.550 

p.513 

1477 

2439 

3402 

436.5 
.5327 
6-289 
7251 
821-2 
9174 

0135 

1090 

2057 

3017 

3978 

49:38 

5^8 

6R58 

7817 

8776 

9736 

0694 

1653 

2612 

3570 

4528 

5486 

6443 

7401 

8358 

9315 

0-272 

1228 

2184 

3141 

1096 

5052 

6008 

6963 

7918 

8873 

9826 

2897 

386-2 

4827 

5791 

6755 

7719 

8683 

9646 

0610 

1573 

2536 

349R 

4461 

5423 

6385 

7347 

8309 

9270 

0231 

1 192 

2153 

3113 

4074 

5034 

5994 

6954 

7913 

8872 

9831 

0790 

1749 

2707 

3666 

4624 

5581 

6539 

7490 

8454 

9410 

0367 

1324 

2280 

3236 

4192 

5148 

6103 

7059 

8014 

8968 

9923 

2994 

3938 

4923 

5887 

6852 

7815 

8779 

9743 

0706 

l66g 

263-2 

3595 

4557 

•5519 

6481 

7443 

8405 

9366 

0327 

1288 

2249 

3210 

4170 

5130 

6090 

7050 

8OO9 

8968 

9927 

0886 

1845 

2803 

3761 

4719 

5677 

6635 

7592 

8549 

9506 

0463 

1419 

2376 

3332 

4288 

5243 

6199 

7154 

8IO9 

9064 

0019 

96 

< 

1 

2 

3 

4 

5 

6 

8 

9 

£ 

1 

9 

3 

4 

5 

6 

7 

8 
9 

)7 

10 

19 

•29 

39 

49 

58 

68 

78 

87 

16 

10 

19 

29 

38 

48 

58 

67 

77 

86 

N. 

0 

1 

2 1 3 

4 

5 

6 

7 

8 

9 

D|Pt». 

N.45500  L.658  of  numbers.  {1~) 


Us 

1 ; 

Uss 

1 ^ 
1 ^ 
I ^ 
I 

1 ^ 
1 

I 8; 

1 

/ 8C 

l-isgc 
1 91 
1 92 

/ 93 
1 94 

/ ^ 

1 97 

1 98 

99 

N.  0 

1 

2 

3 

4 

5 

6 1 7 

8 1 9 

D 

Pro. 

45306^801141 

51  1068 

52  2023 

53  2977 

54  3930 

55  4884 

5(i  5837 

57  6790 

58  7743 

39  8696 

560  g648 

61  6590601 

62  ' 1553 

63  2505 

64  3456 

65  4408 

66  5359 

67  6310 

68  7261 

69  8212 

70  9162 
716600112 

72  1062 

73  2012 

74  2962 

75  391 1 

76  4860 

V 5809 

'8  6758 

V 7706 

10  8655 

1 9603 

2 6610551 

3 1499 

4 2446 

5 3393 

3 4341 

^ 5287 

6234 
7181 
8I27 
9073 
6620019 
1 0964 

1910 

2855 

3800 

4745 

5690 

6634 

020y 
1164 
21 18 
30/2 
4026 

1979 

5932 

6880 

7838 

8791 

9744 

0696 

1648 

2600 

3552 

4503 

5454 

6405 

7356 

8307 

9257 

0207 

1157 

2107 

3057 

4000 

4955 

5904 

6853 

7801 

8750 

9698 

0646 

1593 

2541 

3488 

4435 

5382 

6329 

7275 

8221 

9168 

0113 

1059 

2004 

2950 

3895 

4840 

5784 

6729 

0305 

1259 

2213 

3167 

4121 

5074 

6028 

6981 

7934 

8886 

9839 

0791 

1743 

2695 

3647 

4598 

5549 

6500 

7451 

8402 

9352 

0302 

1252 

2202 

3151 

4101 

5050 

5999 

6948 

■896 

8844 

9/93 

0740 

1688 

2636 

3583 

4530 

5477 

6423 

7370 

8316 

9262 

0208 

1154 

2099 

3044 

3989 

4934 

5879 

6823 

0400 

1355 

■2309 

3263 

4216 

5170 

6123 

7076 

8O29 

8982 

9934 

0886 

1838 

2790 

3742 

4693 

5644 

6595 

7546 

8497 

9447 

0397 

1347 

2297 

3246 

4196 

5145 

6094 

7042 

7991 

8939 

9887 

0835 

1783 

2730 

3678 

4625 

5571 

6518 

7464 

8-tll 

9357 

0303 

1248 

2194 

3139 

4084 

5028 

5973 

6917 

0496 

1450 

2404 

3358 

4312 

5265 

6218 

7171 

8124 

9077 

0029 

0982 

1934 

2885 

383“ 

4788 

5740 

6690 

7641 

8592 

9542 

0492 

1442 

2392 

3341 

4291 

5240 
61 89 
7137 
8086 
9034 

9982 

0930 

1878 

2825 

3772 

4719 

5666 

6613 

7559 

8505 

9451 

0397 

1343 

2288 

3233 

4178 

5123 

6067 

7012 

0591 

1545 

2500 

3453 

4407 

5361 

6314 

7267 

822C 

9172 

0125 

1077 

202( 

298I 

3932 

4883 

5835 

6/86 

7736 

8687 

9637 

0587 

1537 

2487 

3430 

4386 

I5335 

6284 

7232 

8181 

912}) 

0077 

1025 

1972 

2920 

3867 

4814 

5761 

6707 

7654 

8600 

9346 

0492 

1437 

2383 

3328 

4273 

5217 

6162 

7106 

068/ 

1641 

2595 

3549 

4502 

5456 

6409 

7362 

8315 

9267 

0220 

1172 

2124 

30/6 

4027 

4979 

5930 

6881 

7831 

8782 

9732 

0682 

1632 

2582 

3531 

4481 

5430 

6378 

7327 

8275 

9224 

0172 

1120 

2067 

3015 

3962 

4^ 

5855 

6802 

7748 

8695 

9640 

0586 

1532 

2477 

3422 

4367 

5312 

6256 

7201 

0782 

1/30 

2690 

364-t 

4598 

5551 

6504 

7457 

8410 

9363 

0315 

1267 
221 9 
3171 

4122 

5074 

6025 

6970 

7926 

8877 

9827 

0777 

1727 

2677 

3626 

4575 

5524 

6473 

7422 

8370 

9318 

0266 

1214 

3162 

3109 

4056 

5003 

5950 

6897 

7843 

8789 

9735 

0681 

1626 

2572 

3517 

4462 

5406 

6351 

7295 

0877 

1832 

2786 

3740 

4<X)3 

5647 

6600 

7553 

8505 

9458 

0410 

1362 

2314 

3260 

4218 

5169 

6120 

7071 

3021 

S972 

9922 

O872 

1822 

2772 

3721 

4670 

5619 

6568 

7517 

8465 

9413 

0361 

1309 

2257 

3'204 

4151 

5098 

6045 

6991 

7938 

8884 

9830 

0775 

1721 

2666 

3611 

4556 

5501 

6445 

7389 

OC)73 

1927 

2881 

3835 

4788 

5742 

6695 

7648 

8601 

9553 

0506 

1458 

2410 

3361 

4313 

5264 

6215 

7166 

8II7 

9067 

0017 

0967 

1917 

2867 

3816 

4765 

5714 

6663 

7612 

8560 

9508 

0456 

1404 

2351 

3299 

42,46 

5193 

6139 

7O86 

8032 

8978 

9924 

0870 

1815 

2761 

3706 

4651 

5595 

61540 

7484 

95 

£ 

2 

3 

4 

5 

6 
*i 

8 

0 

fi 

1 
2 

3 

4 
3 
6 

7 

8 
2 

>5 

10 

!9 

29 

36 
48 

37 
t>7 
76 
86 

)4 

9 

19 

28 

38 
47 
56 
66 
75 
85 

1 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pts. 

LOGARITHMS  N.  46000  L.  662 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

» 

9 

D 

(XX) 

01 

02 

TO 

04 

05 

06 

07 

08 
09 

6lO 
1 1 
12 

13 

14 

15 

16 
ir 

IS 

19 

620 

21 

22 

23 

24 

25 

26 

27 

28 
39 

1630 

31 

32 

33 

34 

35 

36 

37 

38 

39 
4640 

41 

42 

43 

44 

45 

4i 

4< 

5627578 

8522 

OHIO 

>630410 

1353 

2296 

323() 

4182 

5125 

6067 

7009 

7951 

68(J3 

9835 

6640776 

1717 

2658 

3599 

4539 

5480 

6420 

7360 

8299 

9239 

6650178 

1117 

2056 

2995 

3934 

4872 

5810 

6748 

7686 

8623 

9560 

6660497 

1434 

2371 

3307 

4244 

5180 

6IIU 

7051 

798/ 

8922 

985J 

667079.. 

1725 

266 

3591 

’673 

3617 

1561 

350-1 

1447 

2391 

1334 

1276 

52I9I 

3161 

7103 

3045 

8987 

^29 

0870 

1811 

2752 

3693 

4633 

557.; 

0514 

7454 

8393 

9333 

0272 

1211 

2150 

3089 

4027 

4966 

5904 

6842 

7779 

8717 

9654 

0591 

1528 

2465 

3401 

4337 

5273 

620c 

7145 

808C 

90K 

9951 

10881 

182( 

275. 

13681 

7767 

3711 

j655 

5598 
15  Vi 
2485 
3428 

4371 

5313 

625(5 

7198 

8140 

9081 

LX323 

01)64 

1905 

2846 

3787 

4727 

5668 

6608 

7548 

8487 

9427 

0366 

1305 

2244 

3183 

4121 

5059 

5998 

6935 

7873 

8810 

9748 

0685 

1622 

2558 

3495 

4431 

5367 

6303 

723£ 

8I74 

ilgioi 

504^ 

i097‘ 

319I" 

3 2841 
)378' 

7862; 

5H05 

•749 ! 

36(J3 

1636 

2579 

3522 

1465 

i407 

6350 

7292 

8234 

9175 

0117 

1058 

1.999 

29V) 

3881 

4821 

5762 

6702 

7642 

8581 

9321 

0460 

13})9 

2338 

3277 

4215 

5153 

6091 

7029 

7967 

8904 

9841 

0778 

1715 

2652 

3588 

4525 

5461 
6390 
1I7332 
8267 
19203 
t013£ 
jl07> 
1200; 
3 2941 
1387( 

1950 

39011 

)844 

3787 

730 

1674 

1616 

1559 

5502 

544-1 

-386 

3328 

)27(J] 

3211 

1152 

2093 

3034 

3975 

4915 

5856 

0799] 

7730: 

8675 

9615 

0554 

1493 

2432 

3370 

4309 

5247 

6185 

7123 

8O6I 

8998 

9935 

0872 

1809 

2746 

3682 

4618 

5554 

6490 

7426 

8361 

9296 

0231 

ii6e 

'2101 

3035 

>39<5£ 

3050 

3994 

»‘3S 

•M81 

1825 

2768 

1711 

1653 

551)6 

6538 

7480 

S422 

)36-l 

0305 

1247 

2188 

1128 

4069 

5009 

5950 

681)0 

7830 

8769 

9709 

0646 

1587 

2526 

3464 

4403 

5341 

6279 

7217 

8154 

9092 

0029 

0966 

1903 

2839 

3770 

4712 

5648 

6584 

751S 

8454 

931K 

0325 

1251 

211> 

3121 

406: 

31451 
)089t 
>032  C 
*)76 

19191 

2862: 

isost 

1748- 

5(X)0]- 

oo-i-ik 

■574: 

3516:1 

wss'l 

J399j< 

1341 

2282|' 

3222L 

4163k 

5104 

6044 

61)84 

7924 

8b63 

9803 

0743 

1681 

2620 

3558 

4497 

5435 

6373 

7310 

8248 

9185 

0123 

1060 

I99<i 

21)33 

3869 

4805 

5741 

6677 

7013 

8548 
) 1)483 
0418 
1353 
1228/ 
3 3225 
3 415( 

3239 

)183 

)127 

070 

1013 

!950l. 

1842- 

>784. 

>727 

•669 

3610* 

)552 

>194*1 

1435 

2:376 

3317 

1257 

5198 

6138 

7078 

8018 

W)57 

9896 

0836 

1775 

2713 

3652 

4590 

5529 

6466 

7404 

8342 

9279 

0216 

1153 

201)0 

3027 

3961 

4899 

58.35 

6771 

77oe 

8642 

9577 

0515 

I44( 

238 

1331. 

>4241 

3334 

J277 

1221 

1164 

2108 

3051 

1JJ94 

4)36 

5879 

6821 

7763 

8705 

)646 

0588 

1529 

2470 

3411 

4351 

5292 

6232 

7172 

8111 

9051 

t>990 

0930 

1869 

2807 

3746 

4684 

5622 

6560 

7498 

8436 

9373 

0310 

1247 

2184 

312(1 

405C 

4993 

592s 

6864 

780t 

873; 

9<i7C 

.060; 

)154( 

247- 

>3401 

)434! 

3428 

>372 

3315 

1259 

2202 

3145 

1088 

5030 

5973 

»9>3 

7857 

»799 

9740 

0682 

1623 

2.564 

3505 

4445 

5386[ 

6326) 

7266* 

8205i 

)145l 

X)84 

1023 

K)62 

2901 

3840 

4778 

5716 

6654 

7592 

8529 

9467 

0404 

1341 

2277 

3214 

4150 

5086 

6022 

6()58 

7893 

882g 

>9764 

>o69S 

1633 

256£ 

)3505 

)443( 

. 

* 

■ 

94 

95 

UlO 
19 
3 29 

las 

>48 

Je? 

7C 

486 

94 

1 9 
219 

3 28 

4 98 

5 47 

6 56 

7 56 

8 15 

9 85 

N. 

0 

1 

2 

3 

4 

3 

6 

7 

8 

9 

D 

Pts. 

M.465CX)  L.667'  of  numbers.  (79)^ 


N. 

0 

1 

2 

3 

4810 

5744 

0677 

7611 

8544 

‘H77 

0410 

1342 

2275 

3207 

4139 

5071 

6002 

O934 

7865 

8796 

9727 

0657 

I58S 

2518 

3448 

4378 

5307 

6237 

7166 

8O95 

9024 

9953 

0881 

1809 

2737 

3665 

4592 

5520 

0447 

7374 

8301 

9228 

0154 

1080 

2006 

2932 

3858 

4783 

57O8 

6633 

7558 

8483 

9407 

0332 

4 

5 1 6 

7 

8 

9 

D 

Pro- 

4650 

51 

52 

53 

54 

55 

56 
37 

58 

39 

4660 

6l 

6'2 

63 

64 

65 

66 

67 

68 
69 

4670 

71 

72 

73 

74 

75 

76 

77 

78 

79 
4680 

81 

82 

83 

84 

85 

86 

87 

88 
89 

4690 

91 

92 

93 

94 

93 

96 

97 

98 

99 

6674530 

5463 

6397 

7331 

8264 

9197 

6680130 

1062 

1995 

2927 

3859 

4791 

5723 

6654 

7585 

8510 

9447 

6690378 

1308 

2239 

3169 

4099 

5028 

5958 

6887 

7816 

8745 

9674 

6700602 

1530 

2459 

3386 

4314 

5242 

6169 

7096 

8023 

8950 

9876 

671O6O2 

1728 

2654 

3580 

4506 

5431 

6356 

7281 

8206 

9130 

6720054 

4623 

5557 

6490 

7424 

8357 

9290 

0223 

1156 

2088 

3020 

3952 

4884 

5816 

6747 

7679 

8610 

9540 

0471 

1402 

2332 

3262 

4192 

5121 

6051 

6980 

7909 

8838 

9767 

0695 

1623 

2551 

3479 

4407 

5334 

6262 

7189 

8116 

9042 

9969 

O895 

1821 

2747 

3673 

4598 

5523 

6448 

7373 

8298 

9223 

0147 

47 16 

5650 

6584 

7517 

8-150 

9383 

0310 

1249 

2181 

3114 

4046 

4977 

5909 

6840 

7772 

8703 

9633 

0564 

1495 

2425 

3355 

4285 

5214 

6144 

7073 

8002 

8931 

9859 

0788 

1716 

2644 

3572 

4500 

5427 

6354 

7281 

8208 

9135 

0061 

0988 

1914 

2839 

3765 

4691 

5616 

6541 

7466 

8391 

9315 

0239 

4y03 

5837 

6770 

7704 

8637 

9570 

0503 

1435 

2368 

3300 

4232 

5164 

6005 

7027 

793s 

8889 

9820 

0750 

1681 

2611 

3541 

4471 

5400 

6330 

7259 

8188 

9H7 

0045 

0974 

1902 

2830 

3758 

4685 

5613 

6540 

7467 

8394 

9320 

0247 

1173 

20qo 

3025 

3950 

4876 

5801 

6726 

7651 

8575 

9500 

0424 

|‘*996 

5930 

|6864 

7797 

18730 

'9663 

;o59o 

,1329 

2461 

3393 

4325 

5257 

6188 

7120 

8051 

89S2 

99»3 

0843 

1774 

2704 

3634 

4564 

5493 

6422 

7352 

8281 

9209 

0138 

1066 

1993 

2922 

3850 

:4778 

5705 

6632 

7559 

8486 

9413 

0339 

1265 

2191 

3117 

4043 

4968 

5893 

6818 

7743 

8668 

9592 

0517 

5090 

6024 

6957 

|7891 

8824 

9757 

0689 

1622 

2554 

3486 

4418 

5350 

6282 

7213 

8144 

9075 

0006 

0936 

I867 

2797 

3727 

4656 

556() 

6515 

74-15 

8373 

9302 

0231 

1159 

2087 

3015 

3943 

4871 

5798 

6725 

7652 

8579 

9505 

0432 

1358 

2284 

3210 

4135 

5061 

5986 

6911 

7836 

8760 

9685 

0609 

5183 

6117 

7051 

7984 

8917 

9850 

0783 

1715 

2647 

3580 

4511 

5443 

6375 

7306 

8237 

51168 

6099 

11029 

i960 

2890 

3620 

4749 

5679 

6608 

7537 

8466 

9395 

0324 

1252 

2180 

3108 

4036 

4963 

5891 

6618 

7745 

8672 

9598 

0524 

1451 

2377 

3302 

4228 

5153 

6078 

7003 

7928 

8853 

9777 

0701 

5277 

6210 

7144 

8077 

9010 

9943 

0876 

1808 

2741 

3673 

4605 

5536 

6466 

7399 

8330 

9261 

0192 

1122 

2053 

2983 

3913 

4842 

5772 

6701 

7630 

8559 

9488 

0416 

1345 

2273 

3201 

4129 

5056 

5983 

6911 

7837 

8764 

9691 

0617 

1543 

2469 

3395 

4320 

5246 

617] 

7090 

8021 

8945 

9870 

0794 

5370 

6304 

7237 

8170 

9104 

0036 

0969 

1902 

2834 

S766 

4698 

5680 

6561 

7492 

8423 

9354 

0285 

1215 

2146 

3076 

4006 

4935 

5865 

6794 

7723 

8652 

9581 

0509 

1438 

2366 

3294 

4221 

5149 

6076 

7003 

7930 

8857 

9783 

0710 

1636 

2562 

3487 

4413 

5338 

6263 

7188 

8113 

9038 

9962 

0886 

93 

i 

1 

3 

4 

5 
(- 
7 
b 

0 

9 

1 

2 

3 

4 

5 

6 
7 
H 
9 

)3 

9 

19 

28 

37 

47 

5fi 

65 

14 

84 

2 

9 

18 

«8 

37 

46 

55 

64 

74 

83 

N. 

0 

1 2 

3 

4 1 

5- 

6 

7 

8 1 9 

D 

(80) LOGARITHMS  N. 47000  L.672 


l\. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pro. 

4/(X) 

01 

02 

03 

04 

05 

06 

07 

08 
09 

4710 

11 

12 

13 

14 

15 

16 

17 

18 
19 

4720 

21 

22 

23 

24 

25 

26 

27 

28 
29 

4730 

31 

32 

33 

34 

35 

36 

37 

38 

39 
4740 

41 

42 

43 

44 

45 

46 

47 

48 

49 

6720)7(1 

1903 

282^ 

3750 

4673 

5596 

6519 

7442 

8365 

9287 

6730209 

1131 

2053 

2974 

3896 

4817 

5738 

6659 

7579 

8500 

9420 

6740340 

1260 

2179 

3099 

4018 

4937 

5856 

6775 

7693 

8611 

9529 

6750447 

1365 

2283 

3200 

4117 

5034 

5931 

6867 

7783 

8700 

gdis 

6760531 

1447 

2362 

3277 

4192 

5107 

6022 

1071 

1995 

2<)19 

3842 

4765 

5689 

6612 

7534 

3457 

9379 

0301 

1223 

2145 

3067 

3988 

4909 

5830 

6751 

7671 

8592 

9512 

0432 

1352 

2271 

3191 

4110 

5029 

5948 

6867 

7785 

8703 

9621 

053g 

1457 

2374 

3292 

4209 

5126 

6042 

6959 

7675 

8791 

9707 

0623 

1538 

2454 

3369 

4284 

5199 

6113 

1163 

2087 

3011 

3934 

485b 

5781 

6704 

762; 

8549 

9471 

0393 

1315 

2237 

3159 

4080 

5001 

5922 

6843 

7763 

8684 

9604 

0524 

1444 

2363 

3283 

4202 

5121 

6040 

6958 

78/7 

8793 

9713 

0631 

1549 

2466 

3383 

4300 

5217 

6134 

7050 

7967 

8883 

9799 

0714 

1630 

2545 

3460 

4375 

5290 

6205 

1256 

2180 

3103 

4027 

4950 

5873 

6796 

7719 

8641 

9564 

0486 

1408 

2329 

3251 

4172 

5093 

6014 

6935 

7856 

8776 

9696 

0616 

1536 

2455 

3375 

4294 

5213 

6132 

7050 

796<» 

8887 

9805 

0723 

1640 

2558 

3475 
4392 
5309 
622  b 

7142 

8058 

8974 

9890 

0806 

1721 

2637 

3552 

4467 

5382 

6290 

1348 

2272 
3196 
41 19 
5042 
5965 
6888 
7811 
8734 
9656 
0578 
1500 
2421 
3343 
4264 
5185 

6106 

7027 

7948 

8868 

9788 

O7O8 

1628 

2547 

3467 

4386 

5305 

6224 

7142 

8O6O 

8979 

0814 

1732 

2649 

3567 

4484 

5401 

6317 

7234 

8150 

9066 

9982 

0897 

1813 

2728 

3643 

4558 

5473 

638/ 

14^1 

2364 

3288 

4211 

5135 

6058 

6981 

7903 

882(, 

9746 

067c 

1592 

2514 

3435 

4356 

5277 

6196 

7119 

8040 

8960 

988O 

1720 

2639 

3559 

I47S 

5397 

6315 

7234 

8152 

9070 

998b 

(ii)06 

1824 

2741 

365b 

4575 

5492 

6409 

7325 

8242 

9158 

5073 

O98O 

ig05 

2820 

3735 

4650 

5564 

0479 

1533 

2457 

3380 

4301 

5227 

)150 

7073 

7996' 

S()18 

9840 

0762 

1684 

2606 

3527 

4449 

5370 

6290 

7211 

8132 

9052 

9972 

O892 

1812 

2731 

3650 

4570 

5489 

6407 

7326 

8244 

9162 

U080 

0998 

I9i(j 

2833 

3750 

4667 

5584 

6501 

7417 

8333 

9249 

0165 

1081 

1990 

2911 

3826 

4741 

5656 

6570 

1625 

2549 

3473 

4396 

5310 

6242 

7165 

8088 

9010 

9932 

0854 

1776 

26()b 

36'i9 

4541 

5462 

6383 

7303 

8224 

9144 

0064 

0984 

1904 

2823 

3742 

4661 

5580 

(1499 

7416 

8336 

9254 

0172 

10()0 

2007 

2925 

3842 

4759 

5676 

6592 

7509 

8425 

9341 

0257 

1172 

2088 

3003 

391s 

4833 

574; 

(>662 

1718 

2642 

3505 

4488 

5412 

0335 

7257 

8180 

9102 

0025 

0()47 

1868 

2790 

3712 

1633 

5554 

6475 

7395 

8316 

9236 

0156 

1076 

1996 

2915 

3834 

4753 

5672 

6691 

7509 

8428 

9346 

0264 

1182 

2099 

3016 

3934 

4850 

5767 

0684 

7600 

8516 

9432 

0348 

1264 

2179 

3094 

4009 

4924 

.3839 

0753 

1810 

2734 

3657 

4581 

5504 

6427 

7350 

8272 

9195 

0117 

1039 

1961 

2882 

3804 

4725 

5646 

6567 

7487 

8406 

9328 

0248 

1168 

2088 

3007 

3926 

4845 

5764 

6683 

7601 

8520 

9438 

0356 

1273 

2191 

3108 

4025 

4942 

5859 

6775 

7692 

8608 

9524 

0440 

1355 

2271 

3186 

4101 

5016 

5930 

6845 

92 

c 

1 

2 

3 

4 

5 

6 
( 

8 

9 

< 

I 

0 

3 

4 

5 

6 

6 

9 

13 

9 

19 

28 

57 

17 
56 
65 
74 
84 

12 

9 

18 
98 
37 
46 
55 
64 
74 
83 

0 

1 

2 

3 

5 

6 

7 

8 

9 

D 

Pti. 

4 

1/ 

|<7 

1 / 

1 ? 
1 
\ 

] 7 
Ji7» 
1 ^ 
1 ^ 
1 
1 

I 8i 

1 at 
1 8? 
1 as 
I 8g 
U790 
' 91 

9^ 

94 

95 

96 

97 

• 9B 

99 

^^.47500  L.676  OF  NUMBERS.  (81] 

N.  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pro. 

I7i0u;t)693t) 
51  7850 

5J  8/64 
S3  9678 
54 1)770592 

55  1505 

56  2418 

57  3332 

58  4244 

59  5157 

7t)0  6070 

01  6982 

0'2  7894 

03  8806 

64  9718 

65  U76OG29 

66  1540 

67  2452 

68  3362 

69  4273 

70  5184 

71  <1094 

72  7004 

^3  7914 

•4  8824 

5 9734 

66790643 

7 1552 

8 2461 

9 3370 

□ 4279 

1 5187 

2 6090 

1 7004 

7912 

88I9 

9727 

6800634 
1 1541 

J 2448 

3355 

4262 

5168 

6074 

698O 

7886 

8792 

9697 

6810602 

1507 

7028 

7942 

8856 

D770 

t)6H3 

1597 

2510 

3423 

4336 

5248 

6161 

7073 

7985 

8897 

9809 

0720 

1632 

2543 

3454 

4364 

5275 

6185 

■095 

8005 

8915 

9825 

0734 

1643 

2552 

3461 

4370 

52/8 

6187 

7095 

8002 

8910 

9818 

0725 

1632 

2539 

3446 

4352 

5259 

6165 

7071 

7977 

8882 

9788 

□693 

1598 

7119 

8033 

8947 

9861 

0774 

1688 

2601 

3514 

4427 

5340 

6252 

716-1 

80/6 

8988 

<KK)0 

0811 

1/23 

2634 

3545 

4455 

5366 

6270 

7186 

8O96 

9006 

9916 

0825 

1734 

2643 

3552 

4461 

5369 

6277 

7185 

8O93 

9001 

99O8 

0816 

1723 

2630 

3536 

4443 

5349 

6256 

7161 

8067 

8973 

98/8 

0783 

1688 

7210 

8125 

9038 

9952 
08  (j6 

1779 

2692 

3605 

4518 

5431 

6343 

7255 
8 168 

9079 

f)9f)I 

0902 

1814 

2715 

3636 

4546 

5457 

6367 

7277 

8187 

9097 

0007 

0916 

1825 

2734 

3643 

4552 

5460 

6368 

7276 

8184 

9092 

(M)9 

oyo6 

1814 

2720 

3627 

4534 

5440 

6346 

7252 

8158 

9063 

9969 

0874 

1779 

7302 

8216 

9130 

0014 

0957 

1871 

2784 

3697 

1609 

5522 

6434 

7347 

8259 

9171 

0082 

0<)<)4 

lij05 

2816 

3727 

463/ 

5548 

6458 
736s 
8278 
9I88 
0098 
1007 
1916 

2825 

3734 

4642 

5551 

6459 
7367 
8275 

9182 

iiogo 

0997 

1904 

2811 

37I8 

462-1 

5531 

6437 

7343 

8248 

9154 

0059 

0964 

I869 

7393 

8307 

9221 

0135 

1049 

1962 

2875 

3788 

4701 

5613 

6526 
7438 
8350 

9262 

0173 

1085 

'9!X> 

2907 

3818 

■*729 

5639 

6549 

7459 

83£^ 

9279 

0188 

1098 

20O7 

2916 

3825 

4733 

5642 

6550 
7458 
8366 
9273 
0181 
1088 
1995 
2902 

3808 

4715 

5621 

6527 

7433 

8339 

9244 

0150 

1055 

19<>0 

7485 

8399 

9313 

0226 

1140 

2053 

2966 

3879 

4792 

5705 

6617 
7529 

8441 

9353 

026-1 

1 176 
■2087 
2998 

3909 

4820 

5730 

6640 

7550 

8460 

9370 
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3652 

4429 
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6759 

7535 

8311 
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0639 

1415 
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4886 

5668 
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7232 

8013 

8795 

9576 
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1919 
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4261 
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9721 

0501 
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7509 

8287 

9065 
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2175 

2953 

3730 

4507 
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1358 
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2916 
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4474 
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6031 

6809 

7387 

8365 

9143 

9921 
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1476 

2253 

3030 

3807 

4584 
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6138 

6914 
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8467 

9243 
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0514 
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5479 
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0684 

1434 

2183 

2932 

3681 

'H)05 

7660 

8413 

9170 

9925 

0680 

1434 

2189 

2943 

3697 

4451 

5205 

5959 

6712 

7466 

8219 

8972 

9725 

0478 

1231 

1984 

3737 

3489 

4241 

4993 

5745 

6497 

7249 

8001 

8752 

9504 

0255 

1006 

1757 

2308 

3259 

40C« 

4760 

5510 

6261 

7011 

7761 

8310 

9260 

6010 

0759 

1309 

2258 

3007 

3736 

6081 

7736 

8491 

9246 

0000 

0755 

1510 

2264 

3018 

3772 

4526 

5280 

6034 

6788 

7541 

8294 

9048 

9801 

0554 

1307 

2059 

2812 

3564 

4316 

5069 

5821 

6573 

7324 

8076 

8828 

9579 

0330 

1081 

1832 

2583 

3334 

4065 

4835 

5585 

6336 

7086 

7836 

8585 

9335 

0063 

0634 

1583 

2333 

3082 

3831 

7050 

7811 

8566 

9321 

0070 

0831 

1385 

2339 

3094 

3848 

4602 

5350 

6109 

6863 

7616 

8370 

9123 

9876 

0629 

1382 

2134 

2887 

3639 

4392 

3144 

5896 

6648 

7400 

8131 

8903 

9654 

0405 

1136 

1907 

2638 

3409 

4160 

4910 

5660 

6411 

7161 

7911 

8660 

9410 

0160 

0909 

1638 

2408 

3157 

3906 

7132 

7887 

8642 

9397 

0131 

O9O6 

1661 

2415 

3169 

3923 

4677 

5431 

6185 

6938 

7692 

8445 

9198 

^51 

0704 

1457 

2210 

2962 

3715 

4467 

5219 

5971 

6723 

7475 

8226 

8978 

9729 

1^ 

2733 

3484 

4235 

4985 

5735 

6486 

7236 

7986 

8735 

9485 

0235 

0984 

1733 

2482 

3232 

398O 

7207 

7<)62 

8717 

9472 

0227 

0981 

1736 

2490 

3245 

3999 

4753 

5506 

6260 

7014 

7767 

8520 

9274 

0027 

0780 

1532 

2285 

3037 

3790 

4542 

5294 

6046 

6798 

7550 

8301 

9053 

9804 

E 

2808 

3559 

4310 

5060 

5810 

6561 

7311 

8O6I 

8810 

9560 

0310 

1059 

1806 

2557 

3306 

4055 

7283 

8038 

8793 

Sl-548 

0302 

1057 

1811 

2560 

33'20 

4074 

4828 

5582 

6336 

7089 

7842 

8596 

9349 

0102 

0855 

I6O8 

2360 

3113 

3865 

4617 

5369 

6121 

6873 

7625 

8377 

9128 

9879 

0631 

1382 

2133 

2883 

3634 

4385 

5135 

5885 

6636 

7386 

8136 

8885 

9635 

0385 

1134 

1883 

2632 

3381 

4130 

7358 

8113 

8868 

yt)23 

03/8 

1132 

1887 

2641 

3395 

4149 

4903 

5657 

6410 

7164 

7918 

8671 

9424 

0177 

0930 

1683 

2435 

3188 

3940 

4693 

5445 

6197 

6943 

7700 

8452 

9203 

9955 

0706 

1457 

2208 

2959 

3709 

4460 

5210 

5960 

6711 

7461 

8211 

8960 

9710 

0459 

1209 

1958 

2707 

3456 

4205 

73 

• 
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2 

3 

4 

5 

6 

S 

9 

7 
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0 

3 

4 

5 

6 

8 
9 

'5 

8 

15 

23 

30 

58 
45 
33 
60 
68 

4 

7 

15 

99 

30 

37 

44 

52 

59 
67 

N. 

F 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 iDiPu. 
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N. 58600  L.767  of  numbers. ( lu3) 


0 

1 

2 

3 

4 

5 

6 

7 

a 

y 

Pro. 

5850 

51 

53 

53 

5-1 

55 

56 
3" 
58 

5y 

5860 

6l 

6i 

63 

64 

65 

66 
67 
6S 

<jy 

5870 

71 

72 

73 

74 

75 

76 

77 

78 

79 

5880 

81 

82 

83 

84 

85 

86 

87 

88 
89 

58go 

91 

92 

93 

94 

95 

96 

97 

98 

99 

7671559 

2301 

3043 

3785 

4527 

S26g 

6011 

6752 

7494 

8235 

8976 

9717 

7680458 

1199 

1940 

2680 

3421 

4161 

4901 

5641 

6381 

7121 

7860 

8600 

9339 

7690079 

0818 

1557 

2296 

3035 

3773 

4512 

5250 

5988 

6727 

7465 

8203 

8940 

9678 

7700416 

1153 

1890 

2627 

3364 

4101 

4838 

5575 

6311 

7048 

7784 

1633 

2375 

3117 

3359 

4601 

5343 

0085 

6826 

7568 

8309 

()050 

9791 

0532 

1273 

2014 

2754 

3495 

4235 

4975 

5715 

6455 

7195 

7934 

8674 

9413 

0153 

O892 

1631 

2370 

3108 

3847 

4586 

5324 

6062 

6800 

7538 

8270 

^14 

9752 

0489 

1227 

1964 

2701 

3438 

4175 

4912 

5648 

6385 

7121 

7858 

1707 

344!) 

3192 

3934 

4676 

5417 

6159 

6901 

7642 

8383 

9124 

9805 

0(i00 

1347 

2088 

2828 

3569 

4309 

5649 

5789 

6029 

7269 

8008 

8748 

9487 

0227 

0966 

1705 

2444 

3182 

3921 

4659 

5398 

6X36 

6874 

7612 

8350 

9088 

9826 

0563 

1300 

2038 

2775 

3512 

4249 

4985 

5722 

6459 

7195 

7931 

1781 

2524 

liOU 

1008 

4750 

5492 

6233 

6975 

7716 

8457 

919W 

P94< 

0(J8( 

1421 

2102 

2902 

3643 

4383 

5123 

5863 

66o;l 

7343 

8082 

8822 

9561 

0300 

1040 

1779 

2517 

3256 

3995 

4733 

5472 

6210 

6948 

7686 

8424 

9162 

9899' 

0037 

1374 

2111 

2849 

3585 

4322 

5059 

5796 

6532 

7269 

9005 

1850 

2598 

3340 

4082 

4821 

5560 

6307 

7049 

77<X> 

8531 

9273 

1X114 

0754 

14 1)5 
2236 
2976 

3717 

4457 

5197 

5937 

6677 

7417 

8150 

8890 

9635 

0374 

1114 

1852 

2591 

3330 

1069 

4807 

5540 

0284 

7022 

7760 

8498 

9‘23S 

9973 

0711 

1448 

2185 

2922 

3659 

4390 

5133 

5809 

0606 

7342 

8078 

1930 

2072 

3414 

4156 

4898 

5040 

0381 

7123 

7804 

9(XX) 

9347 

0088 

[0829 

1509 

2310 

3050 

3791 

4531 

5271 

6011 

O75I 

7491 

8230 

S970 

9709 

6148 

1187 

1926 

2005 

3464 

4143 

4881 

5619 

6358 

7096 

7834 

8571 

930y 

5o47 

0784 

1522 

2259 

2996 

3733 

4470 

5200 

5943 

0079 

7410 

8152 

2061 

2740 

3488 

4-230 

4972 

5714 

0456 

7197 

7938 
8080 
9421 
01 02 
IXKM 
1043 
2384 
3124 
3805 
40O5 
5345 
6085 
08'25 
73(35 
8304 

9044 

9783 

0522 

1201 

2000 

2739 

b478 

4210 

4955 

5093 

0431 

7169 

7007 

8045 

9383 

0121' 

0858 

1595 

2333 

3070 

3807 

4543 

5286 

OOI7 

5753 

7489 

8220 

•2078 

'2821 

3563 

4305 

5040 

5788 

0S3O 

7271 

8013 

S754 

9-195 

0-230 

6)77 

1717 

2458 

3198 

3939 

4679 

5419 

6159 

08(X» 

7639 
8378 
91 18 
9857 
0590 

1335 

2074 

2813 

3552 

4-290 

5621) 

5767 

6505 

7243 

7981 

8711) 

9457 

0194 

0932 

16o'q 

2406 

3143 

3880 

4617 

5354 

S09O 

0827 

7563 

3299 

2153 

2895 

3037 

4370 

5121 

5802 

0(iO4 

7345 

8087 

8828 

950y 

0310 

1051 

1791 

•2532 

3273 

4013 

4753 

5493 

0233 

O973 

7713 

845-2 

9192 

9931 

0670 

1409 

2148 

-2887 

3020' 

1304 

5103 

5841 

0579- 

7317 

8055 

8793 

11510 

6208 

1005 

1743 

-2480 

3217 

3954 

40yi 

5427 

0104 

O96J 

7637 

8373 

■2227 

2960 

371'! 

4453 

5195 

5937 

0078 

74'2<i 

8IO1 

8902 

9O43 

0384 

11-25 

180(j 

2000 

3347 

4087 

4827 

5507 

0307 

7047 

7787 

8520 

9205 

0005 

0744 

1483 

2222 

29O1 

3099 

4438 

51701 

5915 

6053 

7391 

8120 

88O7 

<)604 

0342 

*07d 

I8I7 

2554 

3-291 

4028 

4764 

5501 

0-233 

6974 

7710 

8447 

74 

74 

1 1 
4 15 

3 44 

4 30 
537 
8U4 
754 
s'jo 
9|67 

73 

1 7 
4 15 

3 44 

4 49 

5 37 
t;44 
751 

8 58  ' 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pts. 

(104-) LOGARITHMS  N.  59000  L.770 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pro. 

5yoo 

01 

m 

03 

04 
03 
00 
or 

Ob 

Ot» 

5910 

11 

12 

13 

14 

15 
Iti 

17 

lb 

19 

3920 

21 

22 

23 

24 

25 

20 

27 

28 

29 
5930 

31 

32 

33 

34 

35 

30 

37 

3b 

39 
5940 

41 

42 

43 

44 

45 

40 

47 

4b 

49 

7708520 

9256 

91»92 

7710728 

1403 

2199 

2934 

3070 

4405 

5140 

5875 

OOlO 

7344 

8079 

8813 

9547 

7720282 

1016 

1730 

2483 

3217 

3951 

4084 

5417 

6150 

6884 

7616 

8349 

9082 

9815 

7730547 

1279 

2011 

2743 

3475 

4207 

4939 

5670 

6402 

7133 

7864 

8596 

9326 

7740057 

0788 

1519 

2249 

2979 

3710 

4440 

8594 

9330 

booo 

0801 

1537 

2273 

3008 

3743 

4478 

5213 

5948 

0683 

7418 

8152 

8887 

9621 

0355 

1089 

1823 

2557 

3290 

4024 

4757 

5491 

6224 

6957 

7690 

8423 

9155 

9888 

0620 

1352 

2085 

2817 

3549 

4280 

5012 

5744 

6475 

7206 

7938 

8669 

9400 

0130 

0861 

1592 

2322 

3052 

3783 

4513 

8667 

9403 

0139 

0875 

1611 

2346 

30(0 

3817 

4552 

5287 

6022 

6757 

7491 

8226 

8960 

9694 

0428 

1162 

18g0 

2630 

3364 

4097 

4831 

5564 

6297 

7030 

7763 

8496 

9228 

9961 

0693 

1426 

2158 

2890 

3622 

4354 

5085 

5817 

6548 

7280 

8011 

8742 

9473 

0203 

0934 

1665 

2395 

3125 

3856 

4586 

8741 

9477 

0213 

0949 

1084 

2420 

3155 

3890 

4625 

5360 

6095 

6830 

7565 

8299 

9034 

9768 

0502 

1236 

1970 

2704 

3437 

4171 

4904 

5637 

6370 

7103 

7836 

8569 

9302 

0034 

0767 

1499 

2231 

2963 

3695 

4427 

5158 

5890 

6621 

7353 

8084 

8815 

9540 

0277 

1007 

1738 

2468 

3198 

3929 

4659 

8815 

1(551 

0286 

1022 

1758 

2493 

3229 

3964 

4^1 

5434 

6169 

6903 

7638 

8373 

9107 

9841 

0575 

1309 

2043 

2777 

3510 

4244 

4977 

5711 

6444 

7177 

7910 

8642 

9375 

0107 

0840 

1572 

2304 

3036 

3768 

4500 

5232 

5963 

6694 

7426 

8157 

8888 

9619 

0350 

1080 

1811 

2541 

3271 

4002 

4732 

8888 

9O24 

0360 

1090 

1831 

2567 

3302 

4037 

4772 

5507 

6242 

6977 

7712 

8440 

9I8O 

1)915 

0049 

1383 

2117 

2850 

3584 

4317 

5051 

5784 

6517 

7250 

7983 

8716 

9448 

0181 

0913 

1645 

2377 

3109 

3841 

4573 

5305 

6036 

676b 

7499 

8230 

8961 

9692 

0423 

1153 

1884 

2614 

3345 

4075 

4805 

8g02 

9698 

0434 

1169 

1903 

2040 

3376 

4111 

4846 

5581 

6316 

7050 

7785 

8519 

9254 

9988 

0722 

1456 

2190 

2924 

3657 

4391 

5124 

5857 

6590 

7323 

8056 

8789 

9521 

0254 

0986 

1719 

2451 

3183 

3915 

4646 

5378 

6109 

6841 

7572 

8303 

9034 

9765 

0496 

1226 

1957 

2687 

3418 

4148 

4878 

9035 

9771 

0507 

1243 

1976 

2714 

3449 

4184 

4919 

5654 

6389 

7124 

7858 

8593 

9327 

0061 

0795 

1529 

2263 

2997 

3731 

4464 

5197 

5931 

6664 

7397 

812Q 

8862 

9595 

0327 

1060 

1792 

2524 

3256 

3988 

4719 

5451 

6183 

6914 

7645 

8376 

9107 

9838 

056<) 

1299 

2030 

2760 

3491 

4221 

4951 

9109 

9845 

0581 

1316 

2052 

2787 

3523 

4258 

4993 

5728 

6463 

7197 

7933 

8666 

9401 

0135 

O869 

1603 

2337 

3070 

3804 

4537 

5271 

6004 

6737 

7470 

8203 

8935 

9668 

0400 

1133 

1865 

2597 

3329 

4061 

4793 

5524 

6250 

6987 

7718 

8449 

9I8O 

9911 

0642 

1372 

2103 

2833 

3564 

4294 

5024 

9183 

0654 

1390 

2125 

2861 

3596 

4331 

5066 

5801 

6536 

7271 

3005 

8740 

9474 

0208 

0942 

1676 

2410 

3144 

3877 

4611 

5344 

6077 

6810 

7543 

8276 

9009 

9741 

0474 

1206 

1938 

2670 

3402 

4134 

4866 

5597 

0329 

7060 

7791 

8522 

9253 

9984 

0715 

1446 

2176 

2906 

3637 

4367 

5097 
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M.  59500  L.774 


OF  NUMBERS. 


(105) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

y 

D 

Pro. 

5950 

51 

52 

53 

54 

55 

56 

57 

58 

39 

5960 

61 

62 

63 

64 

65 

66 

67 

68 
t>9 

5970 

71 

72 

73 

74 

75 

76 

77 

78 

79 
598O 

81 

82 

83 

84 

85 

86 

87 

88 
89 

5990 

91 

92 

93 

94 

95 

96 

97 

98 

99 

7745170 

5900 

6629 

7339 

8088 

8818 

9347 

7750276 

1005 

1734 

2463 

3191 

3920 

4648 

5376 

6104 

6832 

7560 

8288 

9016 

9743 

7760471 

1198 

1925 

2652 

3379 

4106 

4833 

5559 

6286 

7012 

7738 

8464 

9190 

99*6 

7770642 

1367 

2093 

2818 

3543 

4268 

4993 

57I8 

6443 

7167 

7892, 

8616 

o9340 

7780065 

0789 

5243 

3972 

6702 

7432 

8I6I 

8891 

g620 

0349 

1078 

1807 

2535 

3264 

3993 

4721 

5449 

6177 

6905 

7633 

8361 

9069 

98I6 

0543 

1271 

1998 

2725 

3452 

4179 

4905 

5632 

6358 

7084 

7811 

8537 

9263 

9988 

0714 

1440 

2165 

2890 

36l6 

4341 

5066 

5791 

6515 

7240 

7964 

8689 

9413 

0137 

O861 

5316 

6045 

6773 

7505 

8234 

8964 

9693 

0422 

1151 

1880 

2608 

3337 

4065 

4794 

5522 

6250 

6978 

7706 

8434 

9161 

9889 

0616 

1343 

2071 

2798 

3524 

4251 

4978 

5704 

6431 

7157 

7883 

8609 

9335 

UO6I 

0787 

1512 

2238 

2963 

3688 

4413 

5138 

5863 

6588 

7312 

8037 

8761 

9485 

020t^ 

0933 

5389 

6118 

6848 

7578 

8307 

9036 

9766 

0495 

1224 

1952 
268 1 

3410 

4138 

4867 

5595 

6323 

7051 

7779 

8506 

9234 

9962 

0689 

1416 

2143 

2870 

3597 

4324 

5051 

5777 

6503 

7230 

7956 

8682 

9408 

0134 

0859 

1585 

2310 

3035 

3761 

4486 

5211 

5935 

6660 

7385 

8109 

8834 

9558 

0282 

1006 

5462 

6191 

6921 

7651 

8380 

9109 

9839 

0566 

1297 

2025 

2754 

3483 

4211 

■1939 

5668 

6396 

7124 

7851 

8579 

9307 

O034 

0762 

1489 

2216 

2943 

3670 

4397 

5123 

5850 

6576 

7302 

8028 

8754 

9480 

0206 

0932 

1657 

2383 

3108 

3833 

4558 

5283 

6008 

6733 

7457 

8182 

89O6 

9630 

0354 

1078 

5535 

6264 

6994 

7724 

8453 

9*82 

9911 

0641 

1369 

2098 

2827 

3555 

4284 

5012 

5740 

6469 

7196 

7924 

8652 

9380 

0107 

0834 

1562 

2269 

3016 

3743 

4469 

5196 

5922 

6649 

7375 

8101 

8827 

9553 

0279 

1004 

1730 

2455 

3181 

3906 

4631 

5356 

6080 

6805 

7530 

8254 

8978 

9703 

0427 

1151 

5608 

6337 

7067 

7797 

3526 

9255 

9984 

0713 

1442 

2171 

2900 

3628 

4357 

5085 

5813 

6541 

7269 

7997 

8725 

9452 

0180 

0907 

1634 

2361 

3088 

3815 

4542 

5269 

3995 

6721 

7448 

8I74 

8900 

9626 
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5618 

6207 

6796 

7385 

7974 

8562 

9151 

9740 

0328 

0917 

1.505 

2093 

2682 

127( 

1858 

4446 

5034 

5622 

620(, 

6797 

738.5 

7972 

8560 

9147 

9734 

0321 

0()t>8 

1495 

2082 

1287 

3878 

4468 

5059 

5050 

62-10 

6830 

7421 

8011 

8601 

9191 

9781 

0371 

lk,i6i 

1551 

2140 

2730 

3319 

39O!) 

4496 

5087 

5077 

6266 

6855 

7444 

sai2 

8621 

9210 

9799 

0387 

0976 

1564 

2152 

2740 

3329 

3917 

4505 

50()3 

5086 

6268 

6856 
744i 
803 1 
S6l8 
926)6 

9793 

0380 

0(K>7 

1554 

2141 

1346, 

1<>37 

4528 

5118 

5709 

D2()9 

6889 

7480 

8O7O 

8660 

<)2.50 

9840 

(3430 

1020 

1610 

2199 
2789 
337s 
3968 
4557 

5140 

5735 

6325 

6914 
7502 
8O9I 
8680 
0269 
9857 
(3440 
1034 

1623 

2211 

3709 

3387 

3975 

4563 

5151 

5739 

(3327 

6915 

7502 

8090 

8677 

9264 

9852 

0439 

1020 

1613 

2200 

3405 

1996^ 

1587 

5177 

5768 

6358 
69411 
733(j| 
812(»j 
87  ly 
■)30() 
9W)9 
048(j] 
1079 
1669 

2258 
2848 

3437 

4027 

4616 

5205 

57<H 

6383 

6972 
7561 

8150 

8739 

9328 

<>916 

0505 

1093 

1682 

2270 

2858 
3440 
4034 
4622 
5210 
5796 
03  SO 

6973 
7561 
8148 
8736 

9323 

1)010 

0497 

.1385 

1072 

2259 

69 

5 

1 

0 

3 

4 
.5 
C 
7 
b 
0 

1 

1^ 
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4 

5 

f) 

7 

8 
9 
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6 
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IS 

24 
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47 

53 
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12 

17 

23 
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(134)  LOGARITHMS  N.  740  L,869]’ 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I) 

Pro. 

7400 

01 

a> 

at 

04 

05 

06 
0- 
08 
o<) 

7410 

11 

12 

13 

14 

15 

16 

17 

18 
1!) 

7420 

21 

22 

23 

24 

25 

26 

27 

28 
2.0 

7430 

31 

32 

33 

34 

35 
30 

37 

38 

30 

74-10 

41 

42 

43 

44 

45 

46 

47 

48 
4i) 

N. 

8692317 

2904 

3491 

4077 

4664 

5251 

5837 

6423 

7010 

75110 

8182 

8768 

9354 

0940 

8700526 

1112 

1697 

2283 

2868 

3454 

4019 

4624 

5210 

5795 

6380 

Og()3 

7549 

8134 

8719 

9304 

9888 

8710473 

1057 

1641 

2226 

2810 

3394 

3978 

4562 

5140 

5720 

6313 

0897 

7480 

8064 

8647 

9230 

981.1 

8720397 

O98O 

23/6 

2963 

3549 

4136 

4723 

5309 

58(j6 

6-182 

7068 

7655 

8241 

8827 

9413 

0900 

0584 

1170 

1756 

2341 

2927 

3512 

4098 

4683 

5268 

5853 

6438 

7023 

76O8 

8I93 

8777 

9362 

9947 

0531 

1115 

1700 

2284 

2868 

3452 

4036 

4620 

5204 

5788 

6371 

6955 

7539 

8122 

8705 

928(1 

9872 

0455 

1038 

2435 

3021 

3608 

4195 

4781 

5368 

5954 

0541 

7127 

7713 

S29<) 

8885 

9471 

f)057 

0643 

1229 

1814 

2400 

2<1H5 

3571 

4150 

4741 

5327 

5912 

6497 

7082 

7OO6 

8251 

8836 

9421 

0005 

0589 

1174 

1758 

•2342 

2927 

3511 

4095 

46/0 

5262 

5846 

6430 

7013 

7597 

8180 

8/64 

9347 

9930 

0513 

1096 

24C);l 

3080 

3667 

4253 

■1840 

5427 

6013 

65f)<i 

7180 

7772 

8358 

8944 

9530 

0116 

0702 

1287 

18/-3 

2458 

30-14 

3629 

4215 

4800 

5385 

5970 

6555 

7140 

7725 

8310 

S894 

9479 

0063 

0648 

1232 

I8I7 

2401 

2985 

3569 

4153 

4737 

.5321 

.5004 

0488 

7072 

7655 

8230 

88'22 

9405 

99SS 

0572 

1155 

•2552 

3139 

3725 

43 1 2 

4390 

,5485 

0072 

.;U5b 

7'244 

7830 

3417 

9003 

9588 

0174 

0760 

1346 

1931 

•2517 

JliXi 

3688 

4273 

4858 

5444 

6029 

6614 

7199 

7783 

8368 

8.953 

9537 

0122 

0706 

1291 

1875 

2459 

3043 

36'27 

4211 

4795 

5379 

5963 

6546 

7130 

7714 

8297 

8880 

9464 

CXI47 

0630 

1213 

•2611 

3197 

3784 

4371 

4957 

5544 

61.30 

6717 

7303 

■889 

8-175 

(1061 

96-17 

6233 

OSI9 

1404 

1.990 

•2.576 

3161 

3746 

4332 

4917 

.5.502 

6087 

6672 

7257 

7842 

84^27 

OOll 

‘>■596 

0180 

0765 

1340 

1.033 

•2518 

3102 

36s6 

4270 

4854 

5437 

6621 

6605 

7I88 

7772 

8355 

8939 

9522 

0105 

1)688 

1271 

2669 

3256 

3843 

442() 

5016 

5603 

6189 

07/3 

7361 

7948 

8534 

9120 

9706 

02()2 

0877 

1463 

2049 

2634 

3220 

3805 

43.90 

4975 

5501 

6146^ 

6731 

7316 

7}KX) 

8485 

yo7U 

9054 

0239 

0823 

1408 

1992 

•2576 

3160 

3744 

4328 

4912 

5496 

6060 

6663 

7247 

7830 

8414 

m>7 

.9580 

0163 

0747 

1330 

272s 

3315 

3901 

4488 

5075 

5661 

6248 

6834 

7420 

800(j 

8592 

9178 

9764 

0350 

Ckj30 

1522 

2107 

2693 

3278 

3863 

4449 

5034 

5619 

6261 

6789 

7374 

7959 

8544 

9128 

9713 

0297 

0882 

1460 

2050 

2634 

3210 

3803 

-1387 

4970 

5554 

6)38 

6722 

"305 

78SI1 

8472 

1)0.55 

9639 

(1222 

0805 

1388 

2/87 

3373 

3960 

4347 

5133 

57-20 

63CX) 

OH92 

7479 

8005 

9651 

92,37 

9823 

04CK) 

'Wi 

1580 

'2166 

2751 

3337 

3922 

4507 

5092 

5678 

6263 

6848 

7432 
SO  17 
8662 
9187 

9771 

0350 

0940 

1524 

-210;.! 

2693 

3277 

386) 

4445 

5629 

.5613 

61 90 

6780 

7303 

7947 

8530 

9114 

9697 

028C 

0803 

1440 

2845 

3432 

4019 

4605 

5192 

5778 

636.5 
6().51 
75.37 

8123 

8710 

9296 

0881 

cmy 

1053 

1639 

2224 
•2810 
3395 
398 1 

4566 

5151 

3730 

6321 

6906 

7491 

80/6 

8660 

9245 

9830 

0414 

1583 

•2467 

•275) 

3.13.5 

5919 

4503 

508/ 

.3671 

0255 

0838 

7422 

StXM 

8589 

9172 

9755 

0338 

0921 

1504 

' • 

* 

1 

2 

3 
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0 

5 

1 

2 

3 

4 
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N.7+5  L.872  of  numbers.  (13.5) 


N. 

0 

1 

SJ 

3 

jJ 

6 

7 

8 

9 

D 

Pro. 

"45C 

51 

52 
52 

54 

55 
5G 

57 

58 

59 
746u 

th 

62 

62 

64 

65 

66 
07 
68 
(K) 

7470 
71 
' 72 

73 

74 

75 

76 

77 

78 

79 
7480 

81 

8'i 

88 

84 

85 

80 

87 

88 

89 
7490 

91 

92 

93 

94 

95 

90 

97 

98 

99 

9721563 

2140 

2728 

3311 

38tH 

447C 

5059 

5041 

6224 

6a06 

7389 

*7970 

85.52 

9134 

9716 

973021)8 

0880 

1402 

2043 

2625 

3200 

3787 
4309 
49513 
5531 
Ol  12 
00t)3 

7274 

7855 

8435 

9010 

^97 

8740177 

0757 

1338 

191 8 
2198 
3078 
3058 
4238 
4818 
5398 
5978 

6557 

7137 

7710 

629<) 

8875 

9454 

8750031 

1021 

2204 

2787 

330<t 

3952 

lj'35 

5117 

5700 

0282 

0804 

7440 

8O29 

8O1I 

9193 

9774 

0350 

0()38 

1520 

2101 

2083 

3264 

3845 

4427 

5008 

5589 

6170 

6751 

7332 

7913 

8493 

9074 

9655 

02-35 

0815 

1390 

1970 

2550 

3130 

3710 

4290 

4870 

5450 

0030 

0015 

7195 

7774 

8354 

8933 

9512 

1X191 

1079 

2262 

2845 

3428 

4010 

4503 

5175 

5758 

0340 

0<)23 

7505 

8087 

S6O9 

9251 

9833 

0414 

0()90 

1578 

2159 

2741 

3322 

3()04 

4485 

5060 

5647 

6228 

68O9 

7390 

7971 

8551 

9132 

9713 

0203 

08)4 

1454 

2034 

2014 

3194 

.1774 

4354 

4934 

5514 

0094 

1)673 

7253 

7832 

8412 

S99I 

9570 

0140 

1738 

2320 

2903 

3480 

406iJ 

4051 

5234 

5810 

6398 

6<)81 

7563 

8145 

8727 

930<) 

9891 

0173 

1054 

1030 

2218 

2799 

3380 

3962 

4543 

5121 

5705 

6280 

0807 

7448 

«029 

86,10 

9i9f> 

9771 

0351 

0932 

1512 

2092 

2072 

3252 

3832 

4412 

4992 

5572 

6152 

6731 

7311 

7890 

8470 

:404g 

9<J28 

0207 

1796^ 

2379 

2962 

3544 

4137 

4709 

5292 

5874 

6457 

7039 

7621 

8203 

3785 

9367 

9949 

0531 

1113 

169-1 

2270 

2857 

3439 

4021) 

46ui 

5182 

5763 

6;144 

6925 

7506 

8087 

6008 

92-18 

982(> 

040;) 

09()i) 

1570 

2150 

2730 

3310 

38<)0 

4470 

5050 
5030 
02 10 
6739 
736<J 
7!>4S 
8528 
1)107 
9O8O 

0265 

1854 

2437 

1020 

3603 

4185 

4768 

5350 

5933 

0515 

7097 

7679 

8261 

8843 

9425 

6007 

0589 

1171 

1752 

2:134 

2915 

3497 

4078 

4659 

5240 

5821 

6402 

6983 

7564 

8145 

8720 

9306 

9887 

O-107 

1018 

1628 

220H 

2768 

;1368 

3(H8 

4528 

5108 

5088 

0268 

0847 

7427 

8001) 

858.? 

9165 

9744 

0323 

1912 

2495 

30/6 

3661 

4243 

4826 

5408 

5991 

6573 

7155 

7738 

8320 

8c)02 

9484 

0065 

0647 

1229 

1810 

231)2 

2973 

3555 

4136 

4717 

5298 

5880 

6461 

7041 

7622 

8203 
8784 
9364 
9fH5 
0525 
1 lOO 
1080 
2266 

2840 

3426 

4000 

1586 

5l6<> 

5746 

0325 

l»0O5 

7485 

8064 

8643 

9323 

1.1,802 

0381 

1971 

2.554 

313C 

3719 

4302 

4884 

5167 

6019 

6631 

7211 

7796 

8378 

8960 

9542 

0124 

070.5 

1287 

IS69 

2450 

3032 

3613 

4194 

477-5 

5357 

5938 

6519 

7100 

7680 

8261 

8842 

9422 

0003 

0583 

1104 

17-14 

232-1 

2904 

3484 

406-1 

4644 

5224 

5.804 

6383 

696:1 

7543 

8122 

8701 

9281 

u86<> 

0139 

202;, 

2612 

11  ()5 

3777 

1300 

4942 

5525 

6107 

66<K) 

7V2 

7854 

8430 

9016 

f)6lX) 

0182 

076-1 

1345 

19^7 

2508 

3090 

3671 

4252 

4834 

5415 

•'■>9^)6 

6.577 

7158 

7738 

83U) 

8900 

94siO 

0061 

tXi41 

1222 

1802 

■2362 

2962 

3542 

4122 

4702 

5262 

5662 

0441 

7021 

7600 

8180 

875)1 

9.339 
99 1*^ 
13397 

2087 

2670 

3-253 

3836 

4418 

5001 

5583 

6166 

0748 

7330 

7933 

8494 

iiO70 

()6.58 

0240 

0822 

1403 

1985 

2566 

3148 

3729 

4311 

48()2 

5473 

0054 

6635 

7216 

7797 

8377 

8958 

953s 

0119 

0699 

1280 

I860 

2440 

3020 

34/00 

4180 

4760 

5340 

5920 

<34));) 

7(>79 
7658 
8'238 
.88 17 
:);i<)0 
'Hi76 
0.555 

58 
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N.755  L.877 

OF 

NUMBERS. 

(137) 

N. 

0 

1 

‘2 

3 

^ 1 

5 

6 

7 

8 

y 

I) 

I’ro. 

"550 

377947b 

9527 

9585 

.H>42 

9700 

9757 

9815 

9872 

(^493' 

)987 

SI 

8780045 

0102 

UlOO 

0217 

0275 

0332 

0:190 

044; 

050.5 

;»562 

58 

52 

0620 

0677 

0735 

0792 

p850 

0907 

(Xj65 

1022 

lose 

1 137 

1 

6 

5'i 

1195 

1252 

1310 

1367 

14-25 

1482 

1540 

1597 

165.5 

1712 

rtl*i 

54 

1770 

1827 

1885 

11)42 

'2000' 

2057 

211.5 

217-2 

2-23li| 

228; 

55 

2345 

2402 

2460 

2517 

^575} 

■2632 

2690 

2747 

■2805 

286-2 

529 

5b 

2919 

2977 

3034 

3092 

pi-»9i 

3-207 

3-264 

33-22 

337.9 

3437 

■iUi 

57 

3494 

3552 

J6O9 

3667 

3724 

3782 

3839 

;1890 

3951 

4011 

58 

4069 

4120 

4184 

4241 

4299 

4350 

4414 

4471 

45241 

4580 

»'5'2 

59 

4643 

4701 

4758 

4816’' 

4873 

4031 

4()8S 

5040 

.5103 

5l6l 

7560 

5218 

5275 

5333 

5390 

5448 

3505 

5563 

5620I 

.567  s 

.5735 

6i 

57‘)2 

5850 

59(V 

5965 

0022 

0080 

6137 

6194 

&252 

O30(( 

62 

6367 

0424 

i>482 

6539 

05()6 

6054 

671 1 

6769 

6820 

6884 

63 

6941 

b(K)8 

7056 

7113 

7171 

7228 

7286 

7343 

740t) 

7458 

64 

7515 

7573 

7630 

7687 

77-15 

7802 

7860 

7917 

797-'> 

8032 

65 

8089 

8I47 

8204 

8262 

8319 

83701 

8434 

84.91 

8.540 

8600 

6b 

8663 

8/21 

8778 

8836 

8893 

»950 

!KX)b 

14065 

91-23 

9 ISO 

67 

9237 

9295 

9352 

9410:9467 

9524 

.9582 

9639 

yOyO 

97.'3-t 

68 

9811 

g$tk) 

‘1920 

0041 

()150 

0213 

0270 

0328 

69 

8790385 

0442 

0500 

0557 

0015 

0672 

O729I 

0787 

0814 

OtKJl 

7570 

0959 

1010 

1074 

1131 

1188 

1-246 

1303 

1360 

1418 

147.5 

71 

1532 

1590 

IO47 

1705 

1702 

I8I9 

1877 

1934 

1991 

2019 

■ T2. 

2106 

2103 

2221 

2278 

2335 

2393 

2450' 

■2504? 

■2565 

262'2 

73 

2b80 

2737 

279-1 

2852 

2fKK) 

2<16'6 

3021 

3081 

3138 

31(46 

7-1 

3253  3310 

3368 

3425 

3482 

j340 

3597 

3654 

3712376(1 

75 

382613884 

3(H> 

3998 

4056 

4113 

1170 

4228 

42854342 

76 

440O;4-157 

4»14 

4572 

402()|468O 

4744 

4801 

48584910' 

// 

497315030 

5088 

5145 

5-202152.50 

.5317 

5374 

5431 

5489 

55.10,5603 

5661 

57I8 

5775 

5833 

5890 

5947 

6004  <4062 

79 

61 19 

O17O 

•234 

6291 

0348 

6406 

6463 

0520 

65776635 

7580 

6692 

6719 

6807 

6864 

6921 

6t)79 

70)6 

70f)3 

71507208 

81 

7205 

7322 

7380 

7437 

7-l(H 

7551 

7609 

7666 

7723 

7781 

82 

7838 

7895 

7952 

8010 

8067 

81-24 

8181 

8239 

82968353 

83 

841 1 

8408 

S525 

8582 

8040 

8697 

8754 

8811 

b86<4'8.920 

84 

8983 

!1041 

^J098 

9155 

9212 

9276 

9327 

9384 

<>44lj9499 

■ 85 

9556 

9O13 

0/0 

9728 

9785 

98-12 

9899 

9957 

OO14'007l 

8b 

880012b 

0180 

J-243 

0300 

0357 

0415 

0472 

05-29 

05860644 

87 

0701 

O75& 

0815 

0873 

0930 

0<)87 

1044 

1102 

1159 

1210 

88 

1273 

1330 

1388 

1445 

1502 

1559 

1617 

1674 

173l|l78b 

89 

1840 

l()03 

i960 

2017 

2074 

2132 

21 89 

2-240 

-23037361 

7590 

2418 

2475 

2532 

2589 

2647 

2701 

2761 

2818 

28752933 

91 

29<jg 

3047 

1104 
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6297 

6787 

7277 

77&7 

825/ 

8747 
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29O6 

3390 

3873 
4355 
483/ 
53  It 
5802 
6284 
6/06 
7248 
773( 
8212 
b0t)4 

9176 

9657 

9550131 

OO2I 

110-2 

1584 

2065 

2547 

3028 

351C 

3991 

4472 

4953 

5434 

5916 

6397 

6878 

7358 

783t» 

8320 

8801 

0282 

9762 

9560243 

0723 

1-204 

1684 

2165 

2645 

3125 

3606 

4086 

4566 

3040 

5520 

6000 

2473 

-2950 

3436 

3921 

4^ 

4885 

5368 

5850 

6332 

0814 

7296 

777s 

8-260 

8742 

9224 

9705 

0187 

CXMjy 

1150 

1632 

2114 

2595 

3070 

3558 

4039 

4520 

5001 

5483 

5964 

6445 

6926 

7407 

7887 

8368 

8849 

9330 

9810 

0291 

0771 

1252 

1732 

2213 

2693 

3173 

3654 

4134 

4614 

5094 

5574 

6054 

2522 

3004 

3487 

4451 

4934 

5410 

5898 

0380 

6862 

7344 

7820 

8308 

8790 

9272 

9754 

0-235 

0717 

1199 

1680 

2162 

2O43 

3125 

3606 

4087 

4568 

5050 

5531 

6012 

6493 

(1974 

7455 

7935 

8416 

8897 
9378 
1)858 
0339 
O8I9 
■l30() 
1780 
2-26 1 
2741 

3221 

3702 

4182 

4662 

5142 

5622 

6102 

2570 

3052 

3535 

4017 

4500 

4082 

5464 

•'>946 

6428 

6910 

7393 

7874 

8350 

8838 

9320 

(1802 

0284 

0765 

1247 

1728 

2210 

'2691 

3173 

3654 

4135 

4616 

5098 

5579 

6060 

0541 

7022 

7503 

7984 

8464 

8945 

94-26 

9f>06 

0387 

0868 

1348 

1828 

2309 

3789 

J2(X,i 

3750 

1230 

4710 

5190 

5670 

6150 

2618 
3101 
3583 
4065 
4548 
5030 
55  T2 

5994 

6477 

6959 

7441 

7923 

8405 

8886 

936b 

9850 

0332 

0813 

1- 295 
1776 

2- 258 

2739 

3221 

3702 

4183 

4665 

5140 

5627 

6108 

6589 

7070 

7551 

8032 

8512 

6993 

‘>474 

9954 

0435 

0910 

1390 

1876 

2357 

2837 

1317 

3798 

4278 

4758 

5238 

5718 

6198 

2666 

3149 

3631 

4114 

4596 

5078 

5561 

6043 

6525 

7007 

7489 

7971 

8453 

8935 

9416 

9898 

0380 

086-2 

1343 

18-25 

■2306 

2788 

3269 

3750 

4-231 

471* 

5194 

5675 

6156 

6637 

7118 

7-’99 

80hO 

8560 

9041 

9522 

0003 

0483 

0964 

1444 

1925 

2405 

2885 

3365 

J840 

4326 

1806 

5280 

5/60 

6240 

2715 

3197 

3680 

4162 

4644 

5127 

560g 

6091 

6573 

“055 

7537 

8019 

8501 

8983 

9465 

9946 

0428 

0910 

1391 

1873 

2354 

2836 

3317 

3798 

4280 

4761 

5242 

5723 

6204 

6685 

7166 

7647 

8128 

8609 

9O89 

9570 

0051 

0531 

1012 

1492 

1973 

2453 

2933 

3413 

3894 

4374 

4854 

5334 

5814 

•1294 

2763 

3245 

3728 

4210 

4692 

5175 

5657 

6139 

6621 

7103 

7585 

8O67 

8549 

9031 

9513 

9995 

0470 

O95& 

1439 

1921 

2402 

2884 

3365 

3846 

4328 

4809 

5-290 

5771 

6252 

6733 

7214 
7695 
81 70 
8657 

9137 

9OI8 

0001) 

0579 

1000 

1540 

2021 

'2501 

-298 1 

3461 

3942 

4422 

4902 

5382 

5862 

0342 

2811 

3-294 

3776 

4258 

4741 

5-223 

5705 

6187 

6669 

7152 

7634 

8115 

8597 

9079 

9561 

0043 

0524 

1006 

1488 

1969 

2451 

2932 

3413 

3895 

4376 

4857 

5338 

5819 

6300 

6781 

7262 

7743 

8224 

8705 

9185 

9666 

0147 

0627 

1108 

1588 

•206g 

2549 

3029 

3509 

39flO 

f4470 

4950 

5430 

5910 

63Q0 

2859 

3342 

3824 

4307 

4789 

5271 

5753 

6236 

67I8 

7200 

7682 

8164 

8640 

9127 

9609 

0091 

0573 

1054 

1536 

'2017 

3499 

■29»0 

3461 

3943 

4424 

4905 

5386 

586/ 

6348 

6829 

7310 

7791 

8272 

8753 

9'234 

9714 

0195 

0675 

1156 

1636 

2117 

2597 

3077 

3558 

4038 

4518 

r*998 

5478 

5958 

6438 

48 

] 

2 

3 

4 

5 

6 

7 

8 
9 

< 

i 

3 

4 
i 
(i 

7 

8 
9 

19 
5 
10 
15 

20 
25 
29 
3* 
39 
44 

8 

5 

10 

u 

19 

24 

29 

34 

38 

43 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pts. 

D 


N.905  L.956 OP  numbers. (167) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

6870 

7349 

7829 

8309 

8789 

9268 

9748 

0227 

0707 

1186 

1665 

2145 

2624 

3103 

3582 

4061 

4540 

SOI9 

5498 

5977 

6456 

6935 

7413 

7892 

8371 

8849 

9328 

9800 

0284 

0763 

1241 

1719 

2198 

2670 

3154 

3632 

4110 

4588 

5065 

5543 

6021 

<>499 

6()70 

7454 

7932 

8409 

8886 

9364 

9841 

0318 

9 

0 

l‘ro 

48 
1 5 
t 10 
5 14 

4 19 

5 44 
6W 
•34 
B38 
9 43 

47 

1 5 
9 

u 

4 19 

5 24 

6 28 
7 33 
818 
‘•42 

ptZ 

9050 

51 

52 

53 

54 

55 

56 
5/ 

58 

59 
9060 

61 

62 

63 

64 

65 

66 

67 

68 
69 

9070 

71 

72 

73 

74 

75 

76 

77 
76 
79 

9O8O 

81 

82 

83 

84 

85 

86 

87 

88 
89 

9090 

91 

93 

93 

94 

95 

96 

97 
96 
9< 

9566486 

6966 

7445 

7925 

8405 

8885 

9364 

9844 

9570323 

0303 

1282 

1761 

2241 

2720 

3199 

3678 

4157 

4636 

5115 

5594 

6073 

6552 

7030 

7509 

7968 

8466 

8945 

9423 

9902 

9580380 

0858 

1337 

1815 

2293 

2771 

3249 

3727 

4205 

4683 

5161 

5639 

6117 

6594 

7072 

7549 

8O27 

8505 

8982 

9459 

9937 

6534 

7014 

7493 

7973 

8453 

S933 

9412 

9892 

0371 

0851 

1330 

I8O9 

2289 

2768 

3247 

3726 

4205 

4684 

5163 

5642 

6121 

6600 

7078 

7557 

8036 

8514 

8993 

9471 

9950 

0428 

0906 

1385 

1863 

2341 

2819 

3297 

3775 

4'253 

4731 

5209 

5687 

6164 

6642 

7120 

7597 

8O75 

8552 

11030 

9507 

.(984 

6582 

7062 

7541 

8021 

8501 

898O 

9460 

9940 

0419 

O898 

1378 

1857 

2336 

2816 

3295 

3774 

4253 

4732 

5211 

5690 

6169 

6647 

7126 

7605 

8083 

8562 

9041 

9519 

9997 

0470 

0954 

1432 

1911 

2389 

2867 

3345 

3823 

4301 

4779 

5257 

5734 

6212 

6690 

7167 

7645 

8123 

8600 

W7 

9555 

6032 

6630 

7110 

7589 

8O69 

8549 

9028 

95O8 

9988 

0467 

0946 

1426 

1905 

2384 

2864 

3343 

3822 

4301 

4780 

5259 

5738 

6217 

6695 

7174 

7653 

8131 

S6l0 

9O88 

9567 

0045 

0524 

1002 

1480 

1958 

2437 

2915 

3393 

3871 

4349 

4837 

5304 

5782 

6260 

6738 

7215 

7693 

8I7O 

8048 

9125 

9603 

0080 

6678 

7158 

7637 

8117 

8597 

9076 

9556 

0035 

0515 

0994 

1474 

1953 

2432 

2911 

3391 

3870 

4349 

4828 

5307 

5786 

6264 

6743 

7222 

7701 

8179 

8658 

9136 

9<>15 

0093 

0571 

1050 

1528 

2006 

2484 

2962 

3441 

3919 

4396 

4874 

5352 

5830 

6308 

6785 

7263 

7741 

8218 

8695 

9173 

!1650 

0128 

6726 

7206 

7685 

8165 

8645 

9124 

9604 

0083 

0563 

1042 

1522 

2001 

2480 

2959 

3439 

39I8 

4397 

4876 

5355 

5833 

6312 

6791 

7270 

7748 

8227 

8706 

9184 

9663 

0141 

0619 

1098 

1576 

2054 

2532 

3uio 

3488 

3966 

4444 

4922 

5400 

5878 

6355 

0833 

7311 

7788 

8266 

8743 

9221 

SK>98 

0175 

6774 

7254 

7733 

8213 

8693 

9172 

9652 

0131 

0611 

logo 

1570 

2049 

2528 

3007 

3486 

3966 

4445 

4924 

5402 

5881 

6360 

6839 

7318 

7790 

8275 

8753 

9232 

9710 

0189 

0667 

1 145 

1624 

2102 

2580 

3058 

3536 

4014 

4492 

4970 

5448 

5925 

6^ 

6881 

7358 

7836 

8314 

8791 

9268 

9746 

0223 

6822 

7302 

7781 

8261 

8741 

9220 

9700 

0179 

0059 

1138 

I6I8 

2097 

2576 

3055 

3534 

4013 

4492 

4971 

5450 

5929 

f>408 

6887 

7366 

7844 

8323 

8801 

9280 

9758 

0237 

0715 

1193 

ld'72 

2150 

2628 

3100 

3584 

4062 

4540 

5018 

5495 

5973 

6451 

6929 

7400 

7884 

836) 

8839 

9316 

9793 

0271 

6918 

7397 

7877 

8357 

8837 

9316 

9796 

□275 

0755 

1234 

1713 

2193 

2672 

3151 

3d30 

4109 

4588 

5067 

5546 

6025 

6504 

6983 

7461 

7940 

8418 

8897 

9376 

9854 

0332 

0811 

1289 

1707 

2245 

2723 

3202 

3680 

4157 

4635 

5113 

5591 

6069 

6547 

7024 

7502 

7979 

K457 

8934 

9412 

9889 

0366 

D 

N. 

0 

I 

2 

3 

4 

5 

6 

7 

8 

y 

(168) LOGARITHMS N.910  Lm959 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 Id 

Pro. 

yitxj 

01 

tt> 

03 

OJ 

05 

00 

0/ 

08 

oy 

9110 

11 

12 

13 

14 

15 
10 

17 

18 

19 

9120 

21 

22 

23 

24 

25 

20 
27 

2S 

29 

9130 

31 

32 

33 

34 

35 

30 

37 

38 

39 

>140 

41 

42 

43 

44 

45 

40 

47 

48 

4y 

9590414 
089 1 
130b 
1845 
2322 
2800 
3270 
3753 

4230 

4707 

5184 

5000 

6137 

0614 

7090 

7567 

8043 

8520 

8990 

9472 

9948 

9600425 

oyol 

1377 

1853 

2329 

2805 

3281 

3756 

4232 

4708 
5183 
5659 
6135 
6O1O 

7080 

7561 

8036 

8512 

8987 

94O2 

9937 

9610412 

0887 

1302 

1837 

2312 

2787 

3262 

3730 

0462 

11939 

1410 

1893 

2370 

2847 
3324 
3801 
42/  fc 

4755 

5231 

5708 

6185 

OO6I 

7138 

7O14 

bogi 

8507 

9044 

9520 

9996 

0472 

0948 

1424 

1900 

2370 

2852 

3328 

3804 

4280 

4755 

5'231 

5707 

6182 

0058 

7133 

7608 

8084 

8559 

9034 

9509 

9985 

0460 

0935 

1410 

1685 

235(1 

2834 

3300 

3784 

05OC) 

*987 

14C>4 

1941 

2418 

2895 

3372 

3849 

4320 

4802 

5279 

5750 

0232 

6709 

7180 
7O62 
8138 
8015 

9091 

9507 

0044 

0520 

0996 

1472 

1948 

2424 

2900 

3370 

3851 

432" 

4803 
5279 
5754 

0230 

O705 

7181 
7050 
8131 
8O07 
9082 
9557 

0032 

0507 

0982 

1457 

1932 

2407 

2882 

3357 

3831 

0557 

1034 

1511 

198.9 

2400 

2943 

3420 

3390 

4373 

1850 

5327 

5803 

0280 

0757 

7233 

7710 

8186 

8662 

9139 

9615 

0091 

0567 

1044 

1520 

1996 

2-172 

3947 

3423 

3899 

4375 

4850 

5326 

5802 

6277 

6753 

7228 

7704 

H179 

8654 

9129 

9605 

CXI80 

0555 

1030 

1505 

I98O 

2454 

2939 

3404 

3879 

0605 

1082 

1559 

2030 

2513 

2990 

3407 

3944 

4421 
4898 

5374 

5851 

0328 

0804 

7281 

7757 

8234 

8710 

9I8O 

9O63 

0139 

0615 

1091 

1507 

■2043 

2519 

2995 

3471 

3947 

4422 
489$ 

5374 

5849 

6325 

0600 

7276 

7751 

8220 

8702 

9177 

9O52 

0127 

0002 

1077 

1552 

2027 

25t)2 

2977 

3451 

3920 

0053 

1130 

1007 

•2084 

•2501 

3038 

3515 

3992 

446ll 

4945 

5422 

5899 

0375 

0852 

7328 

7805 

8281 

8758 

9234 

9710 

0186 

OO63 

1139 

1015 

2091 

2507 

3043 

3518 

3994 

4470 

4940 

5421 

5897 

O372 

6848 

7323 

77{»9 

8274 

8749 

9224 

9700 

0175 

0050 

1125 

lOOO 

2075 

2549 

3024 

3499 

3974 

0700 

1177 

1055 

2132 

2609 

3080 

3503 

4039 

4510 

4993 

5470 

5.940 

0423 

O9OO 

7376 

7853 

8329 

8805 

9282 

9758 

0234 

0710 

1186 

1062 

2138 

2614 

3090 

3506 

4042 

4517 

4993 

5409 

5944 

0420 

O895 

737) 

7840 

8321 

8797 

9272 

9747 

0222 

0697 

1172 

1047 

2122 

2597 

3072 

3540 

4021 

0748 

12-25 

1702 

2179 

2650 

3133 

3OIO 

4087 

■1504 

5041 

5517 

5994 

0471 

6947 

7424 

7.900 

8377 

8853 

9329 

9800 

0282 

0758 

1-234 

1710 

2180 
26O2 
3138 
3614 
4089 
4505 
5041 

5516 

5992 

6467 

0943 

7418 

7894 

8309 

8844 

9319 

9795 

0270 

0745 

1-220 

1O95 

2170 

2044 

3119 

3594 

4009 

0790 

1273 

1750 

2227 

2704 

3181 

3056 

4135 

4612 
5088 
5565 
6042 
6518 

6995 

7471 

7948 

8424 

8901 

9377 

9853 

0329 

0805 

1282 

1758 

2234 

2709 

3185 

3661 

4137 

4613 
5088 
5564 

6039 

6515 

6990 

7466 

7941 

8410 

8892 

9307 

9842 

0317 

0792 

1207 

1742 

2217 

2092 

31O7 

3641 

4116 

0843 

1321 

1798 

2275 

2752 

3229 

3706 

4183 

4659 
5136 

5613 

6O89 

6566 

7043 

7519 

7996 

8472 

8948 

9425 

9901 

0377 

0853 

1329 

1805 

2281 

2757 

3233 

3709 

4184 

4660 

5136 
561 1 
6087 
6563 

7038 

7513 

7989! 

8464 

syag 

9414 

9890 

0365 

0840 

1315 

1790 

2264 

2730 

3214 

3680 

41(^ 

1 

s 

3 

4 

5 
C 

» 
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1 

9 

3 

4 

5 

6 

7 

8 
9 

18 

5 

10 

U 

19 

94 

» 

34 

38 

43 

7 

5 

9 

14 

19 

94 

28 

J3 

38 

42 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pts. 
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OF 

NUMBERS. 

(169) 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D 

Pro. 

9150 

9614211 

4258 

4306 

4353 

4401 

4448 

4496 

4543 

4591 

4638 

51 

4680 

4733 

4780 

4828 

4875 

4923 

4970 

5018 

5005 

5113 

48 

52 

5160 

5208 

5255 

5302 

5350 

5397 

5445 

5492 

5540 

5587 

1 

S 

53 

5635 

5682 

5730 

5777 

5824 

5872 

5919 

5967 

6014 

6002 

54 

6109 

6157 

6204 

6251 

6299 

6346 

6394 

6441 

6480 

6530 

4 

19 

55 

6583 

6631 

6678 

672^ 

6773 

0821 

6868 

6916 

6963 

7010 

5 

w 

50 

7058 

7105 

7153 

7200 

7248 

7295 

7342 

7390 

7437 

7485 

f) 

57 

7532 

7580 

7627 

7674 

7722 

77<>9 

7817 

7864 

79  >2 

7959 

8 

38 

58 

8006 

8054:8101 

8149 

8I9O 

8243 

8291 

83388386 

8433 

43 

59 

8481 

8528 

8575 

8623 

8670 

371 8 

8765 

8812  8860 

8907 

9160 

8p55 

9002 

9050 

9097 

9144 

9192 

9239 

92879334 

9381 

01 

9429 

9476I 

9524 

9571 

9618 

96OO 

9713 

976i!9808 

9855 

ii'l 

9903 

9950 

9998 

0045 

0092 

01400187 

0235 

0282 

0329 

63 

9620377 

0424 

0472 

0519 

0560 

0014 

0661 

0709 

0756 

0803 

<>1 

0851 

O898 

0946 

0993  1040 

1088 

1135 

1183 

1230 

1277 

65 

1325 

1372 

1419 

1467 

1514 

1502 

1609 

1656 

1704 

1751 

66 

1799 

1846 

1893 

1941 1988 

2035 

^3 

2130 

2178 

2225 

ti7 

2272 

2320 

2367 

2414  2462 

2509|2557 

2604 

2651 

2699 

68 

2710 

2793 

2841 

288812936 

298313030 

3078 

3125 

3172 

t>9 

3220 

3267 

3314 

3362'3409 

34573504 

3551 
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8769 

9310 

9650 

9940090 

as3i 

0971 

1411 

1851 

2291 

2731 

3172 

3612 

4051 

4491 

4931 

5371 

5811 

6251 

66<K) 

7130 

7569 

8OO9 

S44S 

8888 

9327 

9767 

[KJ5O2O0 

0645 

1065 

152-1 

1963 

2402 

2841 

3280 

3719 

4158 

4597 

5030 

5474 

5913 

4406 

4847 

5286 

5729 

6170 

6610 

7051 

7492 

7932 

8373 

8813 

925-1 

9694 

0134 

0575 

1015 

1455 

I895 

•2.335 

2775 

3216 

3650 

4095 

4535 

4975 

5415 

5855 

629s 

6734 

7174 

7613 

8053 

3492 

8932 

9371 

9s  1 1 
0250 

0689 

1128 

1568 

2007 

2446 

2885 

3324 

3763 

4202 

4641 

5080 

5518 

5957 

4450 

4891 

5332 

5773 

6214 

6654 

7095 

7536 

7976 

8417 

8857 

9293 

9738 

0178 

0619 

1059 

1499 

1‘J39 

2379 

2820 

3260 

3700 

4139 

4579 

5019 

54 5g 
5899 
6338 
0778 
72I8 
7657 

S(xj7 

8530 

8976 

9415 

9855 

029-1 

0733 

1172 

1612 

2051 

2490 

2929 

3368 

3807 

4246 

4685 

5123 

5562 

6001 

M95 

4935J 

537« 

5817 

6258 

6696 

7>3d 

7580 

8020 

8461 

8901 

9342 

9782 

0222 

0663 

1103 

1543 

1983 

'2423 

28(>1 

3.104 

3744 

4183 

4623 

5003 

5503 

5943 

6382 

6822 

72(32 

7701 

8141 

8580 

9020 

9459 

9899 

0138 

0777 

1210 

1656 

2095 

■2534 

2973 

3412 

3851 

4-290 

4729 

5167 

5600 

6045 

4539 

49SO 

54'20 

5861 

6302 

1743 

7183 

7624 

8064 

8505 

8945 

9386 

9826 

0266 

0707 

1147 

1587 

■2027 

•2467 

29O8 

3348 

3788 

4227 

4667 

5107 

5547 

5987 

64'26 

6860 

7306 

77-15 

8185 

8624 

9064 

9503 

9942 

0182 

0821 

1260 

1699 

2139 

2578 

3017 

3450 

3895 

4334 

4772 

5211 

5650 

6089 

4583 

502-1 

5464 

5go5 

6346 

6787 

7227 

7668 

8108 

8549 

8989 

()430 

9870 

0310 

0751 

1191 

1631 

2071 

'2511 

2952 

3392 

3831 

4'271 

4711 

5151 

5591 

6031 

6-170 

6910 

73.50 

7799 

8'2'29 

HflO's 

Q108 

9547 

9986 

0420 

0865 

1304 

1743 

•2182 

2622 

3061 

3.500 

8939 

4377 

4810 

5'255 

5694 

6133 

4627 

5O0S 

5509 

5949 

6390 

0831 

7271 

7712 

8152 

8593 

9033 

9474 

9914 

0355 

0795 

1235 

1675 

2115 

2555 

'299O 

3430 

3875 

4315 

1755 

5195 

5635 

6075 

6514 

6954 

7394 

7833 

8273 

8712 

9152 

9591 

0030 

0-170 

0909 

1348 

1787 

2220 

2665 

3104 

3543 

3982 

4-121 

I860 

5299 

5738 

6170 

46/1 

5112 

5553 

sfm 

6434 

6875 

7315 

7756 

8197 

8637 

9077 

9-518 

9958 

0399 

0839 

1279 

1719 

2159 

2599 

3040 

3480 

3919 

4359 

4799 

5239 

5679 

6119 

6558 

6im 

7438 

7877 

8317 

8750 

9196 

9635 

(X>74 

0.514 

0953 

1392 

1831 

2270 

>709 

3148 

3587 

4026 

4465 

'1904 

5343 

5782 

6220 

4715 

5156 

5597 

6037 

6478 

69W 

7359 

7800 

8241 

8631 

9122 

9562 

3oo2 

0443 

0883 

13'23 

1763 

2203 

^643 

3084 

3524 

3963 

4403 

4843 

5283 

5723 

6163 

6602 

7042 

7482 

7921 

8301 

8800 

9239 

9<i79 

0118 

0557 

0997 

1430 

1875 

2314 

2753 

3192 

3631 

4070 

■150() 

■194'b 

5387 

3825 

6264 

4759 

5200 

5641 

6082 

6522 

6963 

7404 

7844 

8285 

8725 

9166 

9606 

oaiO 

0487 

0927 

1367 

1807 

2247 

2687 

3128 

3568 

4007 

4447 

•1887 

5327 

5767 

6207 

6046 

7O86 

7525 

7965 

8405 

8844 

9283 

i)723 

0162 

U601 

1041 

1480 

1919 

2358 

2797 

3236 

3675 

4114 
1553 
'992 
5431 
5 860 
6308 

44 

Id 

*1 

1 

9 

3 

4 

5 

6 

7 

8 
9 

9 

3 

4 

j 

6 

H 

Q 

4 

4 

9 

13 

18 

92 

9o 

31 

35 

40 

3 

4 
» 
13 
n 
‘22 
26 
30 
34 
39 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

y 

Pis. 

OF  NUMBERS, 


N.995  L.997 


9950 

51 

52 

53 

54 

55 

56 
5- 
5a 
59 

9950 

61 

62 
6.3 

64 

65 

66 
67 
6a 
69 

9970 

71 

72 

73 

7-1 

75 

76 

77 

78 

79 

9980 
81 
82 

83 

84 

85 

86 

87 

88 
89 

9990 

91 

92 

93 

9^ 

96 

97 

98 

N. 


0 

1 

2 

3 

4 

9978231 

8667 
9104 
9540 


9976  0020 


9980413 
08-W 
1285 

1721 
2157 
2593 


30293073 


3465 

3901 

4337 


4773  481 
5209 
5645 


6O8O6I24 

65166560 


6952 


8274 
871 1 
9H7 
9584 


045u 

0Sg3 

1320 

1765 
2201 
2637 


4381 


5252 


609; 


aaib 

S755 

9191 

9627 


8362 

8798 

9235 

9671 


CX16-1  0107 

0500  0544 
(Xj3(i  0Q8O 
1372  1416 
1 80a  1 852 
2245  2288 


2681 

3117 


35093553  35963610 


3945  3988  4032 


4424 

4860 

5296 


5088  5732 

6167 


6603 

7039 

7474 


7387,7431 

782378667910 

8345 
8781 


8258  8302 
8694,8737 


91299173  921692609303 


9564  96O8  <)65 1 

99900000043" 


^ 3 0087 ,, 

04350479  052205 6010600' 

037009140957 


1305 

1741 


1349 

1784 


21762219 


2011i'2654 
30463089 
34813524 

39163959 


1392 

1828 

2263 

2698 

3133 

3568 


43504394  4437 


4785  4829 


5220 
5655 

6090,6133 


5264 

5698 


6524 


6568 
6959  7002 


i 


7393 

7828 

8262 

8697 

9131 

9566 

O 


7871 

8306 


!)095 

013o|i 


5307 

5742 

6177 

6611 


7046  7O89 
7437  74807524 

7915 

8349 
8740  8784 

9175  9218I9262 

t)^^53|^6 

1 


"5* 


2724 

3160  3204 


8405 

8842 

.4378 

9715 

0151 

0587 

1023 

146l) 

1896 

2332 

1768 


4468 

4904 

5340 

5775 

6211 

6647 

082 

518 

7953 

8389 

8824 


4076 

4512 

5383 

5819 

6255 

66go 

126 

7561 

7997 

8432 

886s 


S449 

8885 

1322 

1758 

0195 

0031 

1067 

1503 

1939 

2375 

2811 

3247 

1683 


4555 

-1991 

5427 


8493 

8929 

9365 

9802 

0238 

0674 

1111 

1547 

1983 

2419 

2855 

3291 

3727 


11 194163 


4599 
5035 

5470 

5862  5906 
62986342 

67346777 

7i69,'7213, 

7605  7618*7692 


8530 
8973 
94CX1 
9845 
0282 
071 8 

1154 

1590 

2026 

2463 

289<i 

333' 

3771 

4206 

4642 

5078 

5514 


6385 

6821 


9739 


80408084:8126 
S476|8519|8563 
8911 

9347 
978298269869 


8 


8580 

;JO10 

^53 

9889 

032 

0762 

1198 

1634 

2070 

2506 

2942 

3378 

3814 

425( 

4686 

5122 

555 


5950  5993 


6429  6472 


6864 


7256]7300 

7736 
8I71 
8607 


0174  0217  026'1;0304 


8955  8998  9042 
9390'943 1 9477 

9913 

0348 


lOUl 

14 

I87I 


2306  2350 


2741 


31763220 


3611 


1003  4046 


4481 


4872  49164959 


5351 

5735 

6220 

6655 


7958 
8393 
8827 


1044 

1-479 

1915 


2785 


3655 

4090 

4524 


5394 

5829 

6263 

6698 

7133 

7567 

8002 

3430 

8871 

9305 

9730 


3263:33073350 

309837423785 
4133  41774220 
4568  46114655 


0653'0696'  0740  0783 


loss 

1523 

1958 

2393 

2828 


1175 


1131 

1567 

2002  2045 

2437I248O 

28722915 


i6io|i654 
2089 
2524 

2959 

3394 


I 

5003  5046,5090 
5481  5524 
59165959 
63506394 
6785  ■ 


5438 
5872 
6307 

6742 
1767220 


7611 

8045 

3480 

8914 

9349 


7654 

8039 

8523 

8958 

9392 


9783  9826 


6828 

7263 

7698 

8132 

8567 

9001 

9435 

987c 


1218 


4264 

4698 

513: 

5508 

6003 

0437 

6872 

7307 

77-11 

8170 

861c 

9044 

‘J479 

99}2 

8 


8624 

90O0 

9496 

9983 

036() 

0805 

1241 

1678 

2114 

2550 

2986 

1422 

1858 

129-1 

•1729 

5165 

601 

6037 


69O8 

7344 

7779 

8215 

8650 

9OS6 

9521 

9956 

0391 

0827 

1262 

IG97 

2132 

2567 

3002 

3437 


38293872 


4307 

4742 

5177 

5611 

6040 

6481 
09 J 5 

350 

7785 

8219 

8653 

9O88 

9522 

9957 


(185 


D 


Prc 


44 


13 

IS 

*2(i 
: ni 
i '35 
J 40 


*^3 

4 

9 

13 


• Vi 
) v’fl 

: 3u 

14 

39  1 


D IPts ! 


3B 


Digi!  ..y  CjOO^I* 


186)  TABLE  IL 


For  finding  Logarithms  and  Numbers  to  20  Places  of  Figures. 


1 

Logarithms. 

N. 

Logarithms. 

1 

00000000000000000000 

51 

70757  01760  97936  36584 

2 

30102  99956  6398 1 19521 

52 

71600  33436  34799  15963 

3 

4/712  12547  1966243730 

53 

72427  58696  00789  04563 

4 

60205  99913  27962  3Q043 

54 

73239  37598  22968  50710 

5 

69897  00043  36018  80479 

55 

74036  26894  94243  84554 

6 

77815  12503  83643  63251 

56 

74818  8O27O  06200  41635 

7 

84.509  80400  14256  83071 

57 

75587  48556  724gi  39883 

8 

90308  99869  91943  58564 

58 

76342  79935  62937  28255 

9 

95434  25094  39324  87459 

5.9 

77085  20116  42144  19026 

10 

00000  00000  00000  00000 

60 

77815  12503  83643  63251 

11 

04139  26851  58225  04075 

61 

78532  98350  IO767  03389 

12 

O79I8  12460  47624  83772 

62 

79239  16894  98253  87488 

13 

11394  33523  06836  7692 1 

63 

79934  054^  53581  70530 

14 

14612  80356  78238  02593 

64 

8O617  99739  83887  17128 

15 

17609  12590  55681  24208 

65 

8I29I  33566  42855  57399 

16 

2041 1 99826  55924  78085 

66 

8I954  39355  41868  67326 

17 

23044  89213  78273  92854 

67 

82607  48027  00826  43415 

18 

25527  25051  03306  O698O 

68 

83250  89127  06236  31897 

19 

27875  36009  52828  96154 

69 

83884  90907  37255  31616 

20 

30102  99956  6398I  19521 

70 

84509  80100  14256  83071 

21 

32221  92947  33919  26801 

71 

85125  83487  I9O75  286O9 

22 

34242  26808  22206  23596 

72 

85733  24964  31268  46023 

23 

36172  78360  17592  87887 

73 

86332  28601  20455  9OIO7 

24 

39021  12417  1160602294 

74 

86923  17197  30976  19202 

25 

39794  00086  72037  60957 

75 

87506  12633  9170004687 

26 

41497  33479  7O8I7  96442 

76 

88081  35922  8079I  35196 

27 

43136  37641  58987  31189 

77 

8864907251  72481  87146 

28 

44715  80313  42219  22114 

78 

8Q20g  46026  90480  40172 

29 

46239  79978  98956  O8733 

79 

89762  70912  90441  42799 

30 

47712  12547  I9W2  43730 

80 

90308  99869  91943  58564 

31 

49136  16938  34272  67967 

81 

90848  50188  7864q  749I8 

32 

50514  99783  19905  97607 

82 

91381  385-23  83716  68972 

.T( 

51851  39398  77887  47805 

83 

91907  90923  76073  90383 

34 

53147  89170  42255  12375 

84 

92427  92860  61881  65843 

35 

54406  80443  50275  63550 

85 

92941  ^57  14292  73333 

36 

55630  25007  67287  26502 

86 

93449  84512  43.567  72162 

37 

56820  17240  66994  99681 

87 

^951  92526  186 18  52463 

38 

57978  3.5966  16810  15675 

88 

94448  26721  50168  62639 

39 

59106  46070  26499  20650 

‘ 89 

94939  00066  44912  78472 

40 

60205  9<)913  27962  39043 

90 

95424  35094  39324  87459 

41 

61278  38567  1973549451 

91 

95904  13923  21093  59992 

42 

6-2324  g-2903  97900  4‘6322 

92 

96378  78273  45555  26930 

43 

63346  84555  79586  5264 1 

93 

^848  29485  53935  1 1696 

44 

64345  '26761  86187  43118 

94 

97312  78535  99698  65963 

45 

65321  25137  75343  67938 

95 

97772  36032  88847  76632 

46 

6627.5  78316  8 1 574  O74O8 

96 

98237  12330  39568  41336 

47 

67209  785/9  35717  46441 

97 

98677  17342  66244  83178 

48 

68124  1-2373  75587  21815 

98 

99122  60756  92494  85664 

49 

O9OI9  6O8OO  28513  66142 

99 

96563  51945  97549  91534 

50 

(>9897  00043  36018  8O479 

100 

00000  00000  00000  60000 

Tab.  2. 


LOGARITHMS  tO  20  PLACES. 


N.  Logarithms. 

ioT  00432  13737  82642  57428 

102  00860  01717  61917  56105 

103  01283  72247  05172  20517 

104  01703  33392  98780  35485 

105  021189299069^807279 

106  02530  58652  64770  24085 

107  02938  37776  85209  64083 

108  03342375548694970231 

109  03742  6^79  40623  63520 

110  04139  26851  58225  04075 

111  04532  29787  86657  43410 

112  04921  80226  701 81  61157 

113  05307  84434  83419  72280 

114  05690  48513  36472  59405 

115  06069  78403  53611  68365 

116  06445  79892  26918  47776 

117  06818  58617  46161  64360 

118  07188  20073  06125  38547 

119  07554  69613  92530  75925 

120  079I8  12460  47624  82772 

121  08278  53703  16450  08150 

122  08635  98306  74748  229IO 

123  06990  51 114  39397  931 80 

124  09342  16851  62235  07009 

125  0^1  00130  08056  41436 

126  10037  05451  17562  90052 

127  10380  37209  55956  86425 

128  10720  90696  47868  36650 

129  1 1058  97102  9^8  96370 

130  11394335230683676921 

131  11727  12956  55764  26081 

132  12057  39312  05849  86847 

133  12385  16409  <>7085  79225 

134  12710  47983  64807  62936 

135  13033  37684  95006  11667 

136  13353  89083  70217  51418 

137  13673  05671  56406  76856 

138  13987  90864  01236  51138 

139  14301  48002  54095  08046 

140  14612  80356  78238  02593 

141  14921911265537990171 

142  15228  83443  83056  48131 

143  15533  60374  65061  80996 

144  15836249209524965545 

145  16136  80022  34974  89212 

146  16435  28557  84437  O9629 

147  16731  73347  48176  09872 

148  17026  17153  94957  38724 

149  17318  62684  12274  03826 

150  17609  12590  55681  24208 


N.  Logarithms. 


SB  2 


Logarithms. 


N.  Logarithms. 


30319  00574 
30335  136^ 
30749  60379 
30963  01674 

31175  38610 
31386  72203 
31597  03454 
31806  33349 
32014  62861 
32221  92947 
32428  24552 
32633  58609 
32aS7  })6034 
33041  37733 
33243  84599 
33445  37511 
33645  97338 
33845  64936 
34044  41148 
34242  26808 

34439  22736 
34635  29744 
34830  48630 
35024  80183 
35218  25181 


20488  87144 
46623  76949 
13212  9I8O5 
25898  75626 
55754  29930 

69153  40038 

56917  75346 
62761  55006 
11054  00229 

33919  26801 
97692  66508 
28751  43606 
38737  72339 
49190  83605 
15605  331 19 
50930  89753 

48529  51038 
04604  83041 
40118  33837 

22206  23596 
8511069775 
50638  62932 
48l60  67348 
34162  80678 
11362  48416 


226  35410 

227  35602 

228  35793 

229  35983 

230  36172 

231  36361 

232  36548 

233  36735 
334  36921 

235  37106 

236  37291 

237  37474 

238  37657 

239  37839 

240  38021 

241  38201 

242  38381 

243  38560 

244  38738 

245  38916 

246  39093 

247  39269 

248  39445 

249  39619 

250  39794 


84391  47400  9 180 1 
58571  93122  72010 
48470  00453  78926 
54823  39887  99413 
78360  l'7592  87687 
19798  92144  30876 
79848  9O899  67297 

59210  26018  97219 

58574  10142  83901 

78622  71736  26920 
20029  70106  58O69 
83460  10103  86529 
60570  56511  95447 
79009  48137  6S500 
12417  1160602294 
70425  74868  38408 
53659  80431  27671 
62735  98312  18648 
98263  38729  42431 
60843  64532  46621 
51071  03379  12702 
69532  59665  73074 
l'6808  26216  26531 
93470  95736  341 13 

00086  72037  60957 


39967  37214 
40140  05407 
40312  05211 
40483  37166 
40654  01804 
40823  99653 
40993  31233 
41161  97059 
41320  97640 

41497  33479 
41664  OSO73 
41830  12913 
4199s  57484 
4216039266 
42324  58/39 
42488  16366 
42651  12613 
42813  47940 

42975  22800 

43136  37641 

43296  02908 
43456  89010 
43616  26470 
43775  05628 
43933  26938 
44090  90820 
44247  97690 
44404  47959 
44560  42032 
44715  80313 
44870  63199 
45024  91083 
45178  64355 
45331  83400 
45484  48600 
45636  60331 
45788  I8967 
45939  24877 
46089  78427 
46239  79978 
46389  29889 
46538  28514 
46686  76203 
46834  73304 
46982  20159 
47129  I71IO 

47275  64403 
47421  62640 
47567  11883 
47712  12547 


81038  13934 
81544  09573 
75817  9I9O2 
1993s  05946 
33955  17062 

11849  56171 

31294  53716 

6323U  15891 
81251  82752 
7O8I7  96442 
3828096192 
19745  45602 

89757  80897 
69831  00369 
36807  85042 
31066  98746 
64575  22200 

28788  82458 
02407  08009 
58987  3II89 
74405  72952 

34198  70940 
40756  03721 

20387  96378 
30202  05032 
65217  70659 
64448  55378 
I8O76  27567 
73597  55426 
42219  22114 

05079  89286 

10301  09692 
24200  23556 

47037  67652 

08510  20362 
20043  00517 
33002  32522 
50230  85066 
56547  85708 
08056  08733 


TO  20  PLACES. 


[Tab.  2. 


(189) 


N. 

Logarithms. 

N. 

Logarithms. 

301 

47836  64933  93843  33712 

351 

34330  71164  63824  O8IO9 

302 

48000  69429  57130  63208 

352 

34634  26634  78131  01682 

303 

48144  26283  02305  01137 

353 

54777  47033  87822  56550 

304 

48287  33836  08733  74239 

334 

54^  32020  25787  82277 

303 

48429  98393  46783  83867 

333 

53022  83330  53094  O9O88 

306' 

48372  14264  81379  99634 

356 

5314499979  72875  17515 

307 

48713  83734  77186  48475 

357 

35266  82161  12193  19635 

308 

48833  07163  00444  26I89 

358 

35388  30266  43874  36478 

309 

48995  84794  24834  64247 

359 

53309  44485  78319  14782 

310 

49136  1(^8  34272  67967 

•4 

360 

53630  25007  67287  26302 

311 

49276  03890  26837  50535 

36l 

53750  72019  05637  92307 

312 

49415  43940  18442  79214 

362 

55870  85705  33163  70550 

313 

49334  43373  46448  48481 

363 

33990  66230  361 12  51880 

314 

49692  964m  73214  93198 

364 

561 10  13836  49055  99035 

31i 

49831  03337  89600  31009 

363 

56229  28644  56474  70586 

316 

49968  70826  18403  81842 

366 

56348  10833  94410  66639 

317 

30103  92622  17731  49435 

367 

36466  60642  32089  33799 

318 

30242  71 199  84432  67814 

368 

56384  78186  73517  63972 

319 

50379  06830  57181  12808 

369 

56702  63661  59060  36910 

320 

30314  99783  19905  97607 

370 

56820  1/240  66994  9968I 

321 

50650  50324  04872  0/813 

371 

56937  39096  13043  87635 

322 

50785  58716  95830  90479 

372 

57054  29398  81 897  50/3Q 

323 

50920  23223  31102  89OO8 

373 

57170  88318  08687  60551 

324 

31054  30102  06612  13961 

374 

57287  16022  00480  16450 

323 

31188  33609  76874  37878 

375 

57403  12677  277I8  85165 

326 

51321  76000  67939  00285 

376 

575I8  78449  27661  05006 

327 

51434  77526  60286  07250 

377 

57634  13502  05792  83654 

328 

51387  38437  II679  08015 

378 

57749  17998  37225  33781 

329 

51719  58979  49974  29513 

379 

57863  92099  68O72  34193 

330 

51851  39398  77887  47805 

380 

57978  35966  I68IO  15675 

331 

31982  79937  757 18  73861 

381 

58092  49756  75619  30154 

332 

521 13  80837  04036  29426 

382 

38206  33629  1 17O8  73283 

333 

52244  42333  06319  87140 

383 

58319  87739  68622  74038 

334 

32374  64668  11564  47520 

384 

58433  12243  67530  80379 

333 

52504  48O7O  36843  23894 

383 

58346  07295  08300  67625 

336 

52633  92773  89844  04886 

386 

58658  73046  71754  95581 

337 

52762  99OO8  71338  62619 

387 

58771  09630  I89II  40100 

338 

32891  67002  77654  73363 

388 

58883  17255  94207  24221 

339 

53019  96982  03082  16009 

389 

58994  96013  25707  73624 

340 

53147  8917042255  12375 

390 

59106  46070  26499  ‘20650 

341 

53275  43789  92497  72042 

391 

59217  67573  93866  80741 

342 

53402  61060  56135  03134 

392 

59328  60670  20437  24707 

343 

53529  41200  42770  49214 

393 

59439  25503  75426  69811 

344 

33633  84425  71330  11203 

394 

59549  62218  25574  12-239 

343 

53781  90950  73274  12095 

395 

59659  70956  26460  23278 

346 

53907  60987  9277G  60977 

396 

59769  51839  25512  30577 

347 

54032  94747  9O873  71854 

397 

59879  03067  63115  06588 

348 

54157  92439  46580  91506 

398 

39988  30720  73687  84531 

349 

34282  34269  69179  89634 

399 

60097  28936  86748  22934 

330 

54406  80443  30273  63530 

400 

60205  99913  27962  39043 

logarithms 


Tab.  2.1 


If  1 90) 


N. 

l.ogarithms. 

N. 

Logarithms. 

-401 

60314  43726  20182  30654 

451 

65417  65418  77960  53526 

402 

60422  60530  84470  O6666 

452 

65513  84348  11382  11322 

■4(X3 

60530  50461  41100  44887 

453 

65600  82020  12831  87416 

404 

60638  13651  10604  06470 

454 

65705  58528  57103  01532 

405 

60745  50232  14668  55397 

455 

65801  139665711240470 

406 

60852  60335  77194  11326 

456 

65806  48426  64434  08447 

407 

60050  44002  25220  03756 

457 

65001  62000  60850  22235 

408 

61066  01630  80879  05148 

458 

66086  54780  03860  18034 

400 

61 172  33080  07341  80361 

450 

66 181  26855  37261  24043 

410 

61278  38567  19735  40451 

46o 

66275  78316  8I574  074O6 

411 

61384  18218  76060  20586 

46l 

66370  00253  80648  14507 

412 

61480  72160  33134  50560 

462 

66464  19755  56125  50307 

413 

61595  00516  56401  02007 

463 

66558  00010  17953  13567 

414 

61700  0341 1 20808  04867 

464 

66651  70805  54880  86810 

415 

61804  8O967  12092  7O862 

465 

66745  20528  89953  92175 

416 

61000  33306  26742  74528 

466 

66838  59166  00000  16740 

417 

62013  60540  73757  51775 

467 

66031  68805  66112  16300 

418 

62117  62817  75035  19750 

468 

67024  58530  74124  03422 

419 

62221  40220  66295  30085 

469 

67117  28427  15083  26486 

420 

6’2324  02003  07000  46322 

47a 

67209  78579  35717  46441 

421 

62428  20058  35668  30744 

471 

67302  09071  28806  17406 

422 

62531  24500  61673  86030 

472 

67394  10086  34087  77500 

423 

62ft'14  03673  75042  33900 

473 

67486  11407  37811  56716 

424 

62736  58565  0i732  63127 

474 

67577  83416  74085  06050 

425 

62838  80300  503 1 1 5381 1 

475 

67660  36006  24866  571 1 1 

426 

62040  95991  O2718  01860 

476 

67760  60527  20403  14968 

427 

63042  78750  25023  86460 

477 

67851  83700  40113  02022 

428 

63144  37690  13172  03126 

478 

67042  78066  12118  88022 

420 

63245  72921  84724  24725 

479 

68033  55134  14563  22010 

430 

63346  84555  70586  52641 

480 

68124  12373  75587  21815 

'431 

63447  72701  60731  60075 

481 

68214  50763  73831  76601 

432 

63548  37468  14012  00274 

482 

68304  70382  38840  57020 

433 

63648  7B063  53365  44270 

483 

66304  71307  51512  14688 

434 

63748  97295  12510  70550 

484 

68484  53616  44412  47103 

435 

63848  02560  54637  32041 

485 

68574  17386  02263  65657 

436 

63048  64802  68586  02563 

486 

68663  62692  62293  38160 

437 

64048  14360  70421  84040 

487 

68752  80612  14634  33246 

438 

64147  41105  04000  53358 

488 

68841  08220  02710  61053 

430 

64246  45202  42121  37063 

480 

68030  88501  23620  24404 

440 

64345  26764  86187  43118 

490 

60010  60800  28513  66142 

441 

64443  85804  67838  53601 

491 

60108  14021  22068  47275 

442 

64542  22693  40001  80206 

492 

60106  51027  67360  32233 

443 

64640  37262  23060  56023 

403 

6^84  69192  77230  01587 

444 

64738  29701  14610  82453 

494 

69372  6^80  23646  02506 

445 

64836  00109  80031  58051 

495 

^60  51080  33568  72013 

446 

64033  48587  12141  86860 

496 

60548  16764  90197  46052 

447 

65030  75231  31036  47555 

497 

^635  63887  33332  II68I 

448 

65127  80130  08144  00100 

498 

69722  93427  59717  53634 

440 

65224  63410  03323  17402 

499 

60810  05456  23380  01417 

450 

65321  25137  75343  67038 

500 

60807  00043  36018  80470 

Tab.  2.  TO  20  PLACES.  (191) 


N. 

Logarithms. 

N. 

Logarithms. 

501 

69983  77258  67245  71728 

551 

74115  15988  51785  04887 

302 

70070  37171  45019  33453 

552 

74193  90777  29198  9OI8O 

303 

70136  79850  55927  39710 

553 

74272  51313  04693  23871 

304 

70243  05364  45525  29094 

554 

74350  97647  28429  /4Sl}y 

503 

70329  13781  I866I  37906 

555 

74429  29831  22676  23889 

506 

70415  05168  39799  1 1483 

556 

74507  47913  82057  47OS8 

507 

70500  79593  33335  9757 1 

557 

74585  51931  73728  900-14 

308 

70586  37122  83919  25467 

558 

74663  41989  37578  74947 

309 

70671  77823  36758  74657 

559 

74741  180/8  86423  295 6 1 

310 

70757  01760  97936  36584 

560 

74818  8O27O  06200  41635 

311 

70842  09001  34712  73179 

361 

74396  28612  56161  40659 

312 

70926  99609  73830  75692 

562 

74973  63135  69061  06308 

513 

71011  73651  II816  27342 

563 

75050  83948  51346  22909 

514 

71096  31189  95273  73238 

564 

75127  91039  83342  29214 

515 

7II8O  72290  41 191  00996 

565 

75204  84473  19438  52758 

316 

71264  97016  27211  35413 

566 

75281  64311  8S27I  41077 

517 

71349  05430  93942  50516 

567 

75358  30588  92906  57939 

318 

71432  97597  45233  02273 

568 

75434  83357  11018  8717a 

519 

71516  73578  48457  85186 

569 

73511  22663  95071  17229 

520 

71600  33436  34799  159to 

570 

75587  48556  72491  39883 

521 

71683  77232  99524  47424 

571 

75663  61082  45848  05004 

522 

71767  05030  02262  15714 

572 

75739  60287  9:1024  20038 

323 

7ia50  16888  67274  23926 

573 

75815  46219  67389  97493 

324 

71933  12869  83726  65124 

574 

75391  I8923  97973  32044 

323 

72015  93034  05956  87758 

575 

75966  78446  89630  48344 

526 

72098  37441  53739  06419 

576 

76042  24834  23212  04587 

527 

72I8I  061.52  12546  60821 

577 

7OI 17  58131  55731  42849 

328 

72263  39225  33812  25890 

578 

76192  78384  20529  05229 

529 

72345  56720  35185  75774 

579 

76267  85637  27436  I9781) 

330 

72427  38696  00789  04563 

580 

76342  79935  62937  2825.5 

331 

72509  43210  81469  06485 

581 

76417  61323  90330  73454 

532 

72591  16322  95048  18268 

582 

76492  29846  49888  48429 

533 

72672  72090  ’26572  26372 

583 

76566  85347  59014  08638 

534 

72754  12570  28556  41723 

584 

76641  28471  1239948672 

335 

72835  37820  21228  44562 

585 

767 1 5 58660  82 1 80  44858 

536 

72916478969277001979 

586 

76789  76160  I8O9O  65146 

537 

72997  42856  99555  60687 

587 

76863  81012  47614  47606 

338 

73078  22756  66389  17530 

588 

76937  73360  76138  48915 

539 

73158  87651  86738  70217 

589 

77011  32947  87101  64120 

540 

73239  37598  22968  50710 

590 

77085  20116  42144  19026 

341 

73319  72651  06369  43688 

591 

77158  74808  81255  3646/ 

542 

73399  92865  38386  92473 

592 

77232  17067  22919  77766 

343 

73479  98295  88846  94758 

593 

77305  46933  64262  60640 

344 

73539  88996  98 179  9046 1 

594 

77378  64449  81 193  54785 

345 

73639  63022  76642  43999 

395 

77451  69657  28349  56404 

546 

73719  26427  04737  23243 

396 

77524  62597  40236  42868 

547 

73798  73263  33430  77381 

397 

77597  43311  29369  08740 

548 

73878  05584  84369  15899 

598 

77670  11839  88410  84329 

549 

73957  23444  30091  90848 

599 

77742  68223  89311  37983 

.330 

74036  26894  94243  84554 

600 

77815  12503  83643  63251 

Pi. 


LOGARITHMS 


Tab.  2.1 


(192) 


N. 

Logarithms. 

N. 

Logarithms. 

GoT 

77887  44720  02739  52089 

651 

81358  09885  68191  94767 

602 

77959  61912  57824  55233 

652 

81424  75957  31920  19kl7 

603 

78031  73121  40151  30874 

653 

8I49I  31812  75073  92143 

604 

78103  69386  21131  82730 

654 

81557  77483  24267  26771 

605 

78 175  53746  52468  88629 

655 

81624  12999  91783  06560 

6o6 

78247  26-241  66286  20678 

656 

81690  38393  75660  27536 

607 

78318  86910  75257  580^ 

657 

81756  53695  59780  77566 

608 

78390  35792  72734  93761 

658 

81822  58936  13955  4^4 

60y 

78461  72926  32875  35534 

659 

81888  54145  94009  86128 

610 

78532  98350  IO767  03389 

660 

8 1954  39355  41868  67326 

611 

7860-1  12102  42554  23362 

661 

82020  14594  85640  23665 

612 

78675  14221  45561  19356 

662 

82085  79894  39699  93382 

613 

78746  04745  18415  0:1774 

663 

82151  35284  04773  13504 

614 

78816  83711  41167  6'7997 

664 

8'2216  8O793  68OI7  48947 

615 

78887  51157  75416  73659 

665 

82282  16453  0310*1  59703 

616 

78058  07121  64425  45710 

666 

82347  42291  70301  06661 

617 

79028  51640  33241  68205 

667 

82412  58339  >6548  9662O 

618 

79098  84750  88815  83768 

668 

82477  64624  75545  67041 

6iq 

79169  06490  20117  97680 

669 

8-2542  61177  67823  11077 

620 

79239  163^  98253  87488 

670 

82607  48027  00826  43415 

621 

79309  16001  76530  19075 

671 

8-2672  25201  68992  07464 

622 

79379  038*16  9O8I8  70077 

672 

82736  92730  53825  24408 

623 

79448  80466  59169  61544 

673 

82801  50642  23976  84648 

624 

795I8  45896  8242:1  98736 

674 

82865  98965  35319  82140 

625 

79583  00173  44075  21915 

675 

82930  37728  31024  92146 

626 

79657  43332  10129  68002 

676 

82004  66050  41635  02884 

627 

79726  75408  30716  43958 

677 

83058  86686  85144  3l601 

628 

7979596437  37196  12719 

678 

83122  96938  67063  35530 

629 

79865  06454  45208  92535 

679 

83186  97742  80501  68250 

630 

79934  05494  53581  70530 

680 

83-250  89127  06236  3I897 

631 

80002  93592  44134  31302 

681 

83314  71119  12785  15740 

632 

8CX)71  70782  82385  01364 

682 

83378  43746  56478  91563 

633 

80140  37100  17355  10238 

683 

83442  07036  81532  56340 

634 

80208  92578  8I732  68977 

684 

83505  61017  20116  22655 

635 

8O277  37252  91975  66903 

685 

83569  05714  92425  57335 

636 

80345  71 156  48413  87336 

686 

83632  41157  06751  68735 

637 

j 80413  94323  35350  43063 

687 

83695  67370  59550  43142 

638 

80482  06787  21162  32330 

688 

83758  84382  35511  30726 

639 

80550  08581  58400  I6068 

689 

83821  9221907625  81484 

640 

8O617  99739  83887  17128 

690 

83884  90907  37255  3l6l6{ 

641 

80685  8O295  188 17  42225 

691 

83947  8O473  74198  40758 

642 

8O753  50280  68853  27334 

(^2 

84010  609^  56757  8O499 

643 

80821  09729  -24222  O7249 

693 

84073  32346  1 18O6  74605 

644 

80888  53673  598I2  10001 

694 

84135  94704  54854  91375 

645 

8O955  97146  35267  76849 

e^5 

84198  48045  90113  88524 

646 

81023  25179  95084  08529 

696 

84260  92396  10562  11027 

647 

81000  42806  68700  38446 

6t)7 

84323  2778O  9SOO9  42305 

648 

81157  50058  70593  33482 

698 

84385  54226  23l6l  O9175 

619 

81-2-24  46968  00369  23101 

699 

84447  71757  45681  40948 

650 

Sl'291  33566  4'2855  57399 

700 

84509  80400  14256  83071 

I 


2. TO  20  PLACES.  (193' 


N. 

Logarithms. 

N. 

Logarithms. 

701 

84571  801 79  66658  65706 

751 

87563  99370  04168  3897' 

702 

84633  71121  298O5  27631 

752 

87621  78405  91642  24’527 

703 

84695  53250  19823  95834 

753 

87679  49762  00700  5/664 

704 

84757  26591  421 12  21203 

754 

67737  13458  69774  05175 

705 

84818  9116991398  70650 

755 

87794  69516  29I88  24166 

706 

84880  47010  51803  76071 

756 

87852  17955  01206  53302 

70/ 

84941  94137  96899  40499 

757 

87909  58795  00072  7570t; 

708 

85003  32576  89769  01798 

758 

87966  92056  32053  53715 

709 

85064  62351  83066  54285 

759 

88024  17758  95480  356()1 

710 

85125  83487  I9075  286O9 

760 

88081  35922  8O79I  35196 

7u 

85186  96007  29766  30258 

761 

88138  46567  70572  82637 

712 

85247  99936  36856  3?036 

762 

88195  49713  39600  49675 

713 

85308  95298  51865  55853 

763 

88252  45379  54880  46591 

714 

85369  82117  76174  39176 

764 

88309  33585  75689  92806 

715 

85430  60418  01080  61474 

765 

88366  14351  53617  60792 

716 

85491  30223  07855  56000 

766 

88422  87696  32603  9355g 

717 

85551  91556  678OO  12230 

767 

88479  53639  48980  95947 

718 

85612  44442  42300  34303 

768 

88536  12200  31511  99<100 

719 

85672  88903  82882  60777 

769 

88592  63398  01431  03960 

720 

85733  24964  31268  46023 

770 

8864907251  72481  87146 

721 

85793  52647  19429  03588 

771 

88705  43780  50gS6  97446 

722 

85853  71975  69639  11829 

772 

88761  73003  35736  15102 

723 

85913  82972  9453b  82137 

773 

88317  94939  18324  9O897 

724 

85973  85661  9714690071 

774 

88874  09606  82892  59621 

725 

86033  80065  70993  69691 

775 

88930  17025  06310  28924 

726 

86093  66207  00093  71401 

776 

88986  17212  58188  43743 

727 

86153  44108  59037  83621 

777 

89042  10188  00914  26482 

728 

86213  13793  13037  18556 

778 

89097  95969  89688  93146 

729 

86272  75283  17974  62377 

779 

89153  74576  72564  45605 

730 

86332  28601  20455  9OIO7 

780 

89209  46026  90480  401 72 

731 

86391  73769  57860  45495 

781 

89265  10338  77300  32684 

732 

86451  10810  58391  8616I 

782 

89320  67530  59848  00262 

733 

86510  39746  41127  94317 

783 

89376  17620  57943  3C)922 

734 

86S69  60599  16070  53320 

784 

89431  60626  84438  44228 

735 

86628  73390  81194  9035 1 

785 

89486  96567  45252  54155 

736 

86687  78143  37498  85494 

786 

89542  25460  39407  89332 

737 

86746  748/8  5905 1 47490 

787 

89597  47323  59064  5584/ 

738 

86805  63618  23041  56-131 

788 

89652  62174  89555  31780 

739 

86864  44383  94825  73669 

789 

89707  70032  09420  30627 

740 

86923  17197  30976  19202 

790 

89762  70912  90441  427(19 

741 

8698 1 82070  7932s  16804 

791 

89917  64834  97676  55351 

742 

87040  39052  79027  07156 

792 

89872  51815  89493  50098 

743 

87098  88137  60575  29243 

793 

89927  31873  17603  80309 

744 

87157  29355  45878  70260 

794 

89982  05024  270g6  261 0(( 

745 

87215  62727  48292  84304 

795 

90036  71286  56470  28771 

716 

87373  88274  72668  8OO72 

796 

90091  30677  37669  04053 

747 

87332  06018  15398  77842 

797 

90145  83213  96112  34727 

748 

87390  15978  64461  35972 

798 

90200  28913  50729  42476 

749 

87448  I8I76  99466  47155 

799 

90254  67793  13991  3<}295 

750 

8/506  12633  9170004687 

800 

9O3O8  99869  91943  585()4 

3C 


’k 


(t94) LOGARITHMS  Tab.  2.| 


N. 

Logarithms. 

N. 

Logarithms. 

SOI 

90363  25160  84237  05931 

851 

92992  95600  84587  87568 

802 

90417  43682  84163  50176 

852 

93043  95947  66700  11382 

803 

90471  55452  78680  f)4l83 

853 

93094  9031 1 67523  03000 

804 

90525  60487  48451  26187 

854 

93145  78706  89005  O598I 

805 

90579  58803  67868  51437 

855 

93196  61147  28I72  64091 

806 

9OO33  50418  05090  64409 

856 

93247  37646  77153  22648 

807 

9OOS7  35347  22070  4173*8 

857 

93298  08219  23198  16429 

808 

!K)74I  13607  74586  1 5992 

858 

93348  72878  48705  44247 

80() 

90791  85216  12272  30432 

859 

93399  31638  31242  30263 

810 

90848  50188  7864g  749I8 

860 

93449  84512  43567  72162 

811 

90902  08542  1 1 156  0306() 

86l| 

93500  31514  53654  76252 

812 

90955  60292  41175  30847 

86? 

93550  72658  24712  79596 

813 

91009  05455  94068  16682 

863 

93601  07957  15209  59266 

614 

91062  44048  89201  23277 

864 

93651  37424  78893  28795 

815 

91115  76O87  39976  61243 

865 

93701  61074  64814  21935 

8l6 

911690158753861  14669 

866 

93751  78920  1734663791 

817 

91222  20565  32415  48794 

867 

93801  90974  76210  29438 

818 

91275  33036  71322  99882 

868 

93851  97251  76191  9OO8I 

819 

9132s  39017  60418  47451 

869 

93901  97764  48666  46875 

820 

91381  38523  83716  68972 

870 

93951  92526  I86I8  52463 

821 

9143431571  19440  77I8O 

871 

94001  81550  07663  20336 

822 

91487  I8I75  40050  40107 

872 

94051  64849  32567  22084 

823 

91539  98352  12269  83977 

873 

94101  42437  05569  72637 

824 

91592  72116  97115  79O8I 

874 

94151  14326  34403  03562 

825 

91645  39485  49925  08762 

875 

94200  80530  22313  24507 

826 

91698  00473  20382  21619 

876 

94250  41061  68080  72880 

827 

91750  55095  52546  67071 

877 

94299  95933  66040  51823 

828 

91 803  03367  84880  14389 

878 

94349  45159  06102  56585 

820 

91855  45305  50273  55312 

879 

94398  88750  73771  89354 

830 

91907  8O923  76073  90383 

880 

94448  26721  50168  62639 

831 

91960  10237  84110  99107 

881 

94497  59084  12047  91274 

832 

92012  33262  90723  94049 

882 

94546  85851  3I8I9  73123 

833 

92064  50014  00787  58996 

883 

94596  07035  77568  58562 

834 

921 16  6OSO6  37738  71297 

884 

(>1645  22650  13073  088 17 

835 

92168  64754  83602  08477 

885 

94694  32706  97825  43234 

836 

92220  62774  39016  39271 

886 

94743  3721 8 87050  75544 

837 

92272  54579  93259  99155 

887 

94792  36198  31726  39220 

838 

92324  40186  30276  50506 

888 

()4841  '2()6S7  78601  01974 

839 

92376  I96O8  28700  27500 

889 

^890  17609  70213  69496 

840 

92427  92860  61881  65843 

890 

94939  00066  44912  78472 

841 

92479  39957  97912  17467 

sqi 

94987  77040  36874  78993 

842 

92531  20914  99649  50266 

892 

95036  48543  76123  063^ 

843 

92582  75746  2474*2  33016 

893 

95085  14588  88546  42595 

844 

92634  24466  25655  05551 

894 

95133  75187  95917  67077 

845 

92685  67089  49692  34320 

895 

95182  30353  159II  97436 

846 

92737  03630  39023  53422 

896 

95230  80096  62125  19721 

847 

9278H  34103  30706  91221 

897 

95279  24430  44092  0853/ 

848 

92839  58522  56713  *8264g 

898 

95327  63366  67304  37013 

849 

92890  76902  43952  67285 

899 

95375  g6()17  33228  76700 

850 

92941  89257  14292  73333 

900 

95424  25694  39324  87459 

Tab.  2.  TO  20  places, 


N. 

Logarithms. 

N. 

95472  47909  79062  97417 

931 

903 

9552065375  41941  73047 

952 

MI 

95568  77503  13505  79441 

953 

904 

95616  84304  75363  30844 

954 

95664  85792  05203  31506 

955 

906 

93712  8I976  76813  06938 

956 

93760  72870  60095  25385 

957 

908 

95806  58485  21085  11053 

958 

909 

95856  38832  2 1 967  44887 

959 

910 

93904  13923  21093  59992 

960 

911 

93951  83769  72998  24763 

961 

912 

95999  48383  28416  17969 

962 

913 

96047  07775  34298  9^8 

963 

914 

96094  61957  33831  41737 

964 

915 

96142  1C^40  66448  27597 

965 

916 

96I89  54736  67850  38456 

966 

917 

96236  9:1356  70021  09152 

967 

918 

96284  26812  01242  43594 

968 

919 

96331  35113  86111  26520 

969 

920 

96378  78273  45533  26930 

970 

921 

96425  96301  96848  92205 

971 

922 

96473  09210  53629  34029 

972 

923 

96520  17010  25912  05530 

973 

924 

96367  19712  20106  69918 

974 

925 

96614  17327  39032  60638 

975 

926 

96661  09866  8I934  33089 

976 

927 

96707  9734 1 44497  07976 

977 

928 

96754  79762  18862  06340 

978 

929 

96801  57139  93641  763I8 

979 

930 

96848  29485  53935  II696 

980 

931 

96894  968O9  81342  62296 

981 

932 

96941  59123  5396!  36262 

982 

sM 

96988  16437  46499  94285 

983 

97034  68762  30093  35830 

984 

97061  I6IO8  72517  77408 

985 

97127  58487  38105  22944 

986 

97173  959O8  87778  26303 

98/ 

4L 

97220  28383  79064  46008 

988 

97266  55922  66110  92210 

989 

97312  78535  99698  65963 

990 

941 

97358  96234  27256  90834 

991 

942 

97405  09027  92877  36927 

992 

943 

97451  169273732837338 

993 

944 

97497  19942  98068  97112 

994 

945 

97543  18085  09262  94738 

995 

946 

97589  11364  01792  76237 

996 

947 

97634  99790  03273  41875 

{197 

948 

97O8O  83373  38066  25572 

998 

jPjCl 

97726  62124  27292  6/028 

999 

^9 

97772  36052  88847  76632 

1001 

(195) 


Logarithms. 


9781B  osiOg  37413  gates 

97863  69483  84474  34489 
97909  29006  38326  408S3 
97954  83747  04095  11544 
98000  33715  83746  34242 
98045  78922  76100  07543 
98O91  19377  76843  56538 

98136  550^  78544  41531 

98181  86071  70663  59928 
98227  12330  39568  41336 
98272  33876  68545  35933 
98317  50720  37812  96123 
98362  62871  24534  51542 
98407  70339  02830  77450 
98452  73133  43792  56538 
98497  71264  15493  34209 
98542  64740  83001  6736O 
98587  53573  O8393  66714 
98632  37770  50765  32737 
98677  17342  66244  85178 
98721  92299  08004  86280 
98766  62649  26274  57690 

988II  28402  68351  9II17 
98855  89566  78615  52768 
98900  46156  98536  8I607 
93944  98176  66691  81474 
98989  45637  18773  07091 

99033  88547  87601  44015 
99078  26918  03137  82547 
99122  60756  92494  85664 
99166  90073  79948  50979 
99211  14877  8694966797 
1)9255  35178  32135  62275 
99299  50984  31341  51745 
99343  62304  97611  73216 
99387  69149  4121 1 21 109 
(>9431  71526  69636  73242 
99475  69445  87028  12117 
t)9519  62915  97179  40527 
9<)563  51945  97549  91534 
99607  36544  85275  32836 
99651  16721  5417865574 

99694  92484  95381  I759O 
99738  63843  97313  31202 
99782  30807  45725  45489 
99825  93384  23698  73156 
99869  51563  11655  71988 
99913  05412  37371  1093b 
9^56  54882  25982  3O869 
CXX)43  40774  793 18  64067 


3 C 2 


:( 196) I^ARITHMS Tab.2i 


N. 

Logarithms. 

N. 

Logarithms. 

1003 

00130  09330  20418  11880 

1083 

03462  84566  25320  36037 

1005 

00216  60617  56507  67623 

1085 

03542  97381  8M48  31517 

100/ 

00302  94705  53618  00717 

1087 

03622  95440  86294  53993 

1009 

00389  11662  36910  52172 

1089 

03702  78797  55774  95610 

1011 

00475  11555  91001  06349 

1091 

03782  47505  88341  87761 

, 1013 

00560  94453  60280  42845 

1093 

03862  01619  49702  79227 

1015 

00646  60422  49231  72283 

1095 

03941  41191  76137  14316 

1017 

00732  09529  22744  59739 

1097 

0402066275  74711  13222 

1019 

OO8I7  41840  06426  3949O 

1099 

04099  76924  23490  56747 

1021 

00902  57420  86910  24725 

1101 

04178  73I89  71751  77529 

1023 

00987  56337  12160  15771 

1103 

04257  55124  4OI9O  59866 

1025 

01072  38653  91773  10408 

1105 

04336  22780  21/29  50254 

1027 

01157  04435  97278  19720 

1107 

04414  762O8  78722  8O639 

1029 

01241  53747  62432  92943 

1109 

04493  15461  4916006471 

1031 

01325  86652  83516  5469I 

nil 

04571  40589  40867  61503 

1033 

01410  03215  19620  57904 

1113 

04649  51643  347O6  31364 

1035 

01494  03497  92936  55824 

1115 

04727  48673  84^79  47827 

1037 

01577  87563  89040  C)6243 

1117 

04805  31731  15609  05702 

1039 

01661  55475  57177  41240 

1119 

04883  00865  28350  04281 

1041 

01745  07295  10536  15583 

1121 

04960  56125  94973  15180 

1043 

01828  43084  26530  86897 

1123 

05037  97562  61457  78469 

1045 

01911  62904  47072  8O707 

1125 

05115  25224  47081  28895 

1047 

01994  668I6  78842  33384 

1127 

05102  30160  46106  54029 

1049 

02077  54881  93557  85991 

1129 

05269  39419  24967  86114 

1051 

02160  27160  28242  22008 

1131 

05346  26049  25455  29384 

1053 

02242  83711  85486  51 839 

1133 

05422  00008  63307  24502 

1055 

02325  2459633711  46987 

1135 

0549958615  29^41  52489 

1057 

02407  49873  07426  26758 

1137 

05576  04646  87734  77923 

1059 

02489  S96OI  07485  OO279 

1139 

05652  37240  79100  36'26o 

loei 

02571  53839  01340  66612 

1141 

05728  56444  18214  63835 

1063 

02653  32645  23296  75697 

1143 

05804  62303  95281  73884 

1065 

02734  96077  74756  52817 

1145 

05880  54866  75ff06  79802 

1067 

02816  44194  24469  89253 

1147 

05956  34179  01267  67648 

1069 

02897  77052  08778  01749 

1149 

06032  00286  88285  1 7768 

1071 

02978  94lf08  31855  63365 

\7 

1151 

06107  53236  29791  80185 

1073 

03059  9/219  65951  08414 

1153 

06182  03072  04690  02164 

1075 

03 1 40  8464 2 5 1 624  1 3598 

1 155 

06258  10842  28163  11355 

1077 

03221  570329798!  58511 

1157 

06333  33589  5 1710  55393 

i079 

03302  14446  829 10  67304 

1159 

06408  34359  63505  99543 

1081 

03382  56939  53310  34328 

1161 

06483  22197  38573  83830 

DigiliZ!  : by  Ci  •> 


fab.  3. 


TO  20  PLACES. 


Num.  Logarithms.  Differ,  l.  Diff.2.  D.  3. 


101000100432 
UUOOI  00432 
101002  00432 
101003  00433 
101004  00433 
101005  00434 
10100600434 
101007  00435 
101008  00435 
10100900436 
101010  00436 
10101100436 
101012  00437 
101013  00437 
101014  00436 
101015  00438 

10101600439 
10101700439 
101018 
101019 
101 

101021 

10102200441 
101023  00442 
10102400442 
101025  00442 
101026*00443 

10102700443 

101028|00444 

1010290044-1 

10103000445 
10103100445 
10103200445 
101033  00446 
101034  00446 
101035  00447 

10103600147 

10103700448 
101038  00448 
10103900448 
101010  00449 
101041  00449 
101042  00450 
101043  00450 
101044  00451 
101045  00131 
10104600451 
10104/  00452 
101048  00452 
10104900453 


13737  82642  57428  42999  : 
56737  06721  23527  42998  I 
99735  88227  02280  42998  : 

42734  27160  77988  42997  ! 

85732  23523  34949  42997  j 
28729  77315  57458  42997 
71726  88538  298O9  42996  ( 

14723  57192  3629242996 : 

57719  83278  61 195  42995  I 
00715  66797  88804  42995  - 
43711  0775 1 03402  42994  1 

86706  06138  8927042994  1 
29700  61962  30685  42994 
72^4  75222  1 1924  42993  ; 
15688  45919  1725942993  : 
58681  74054  30961  42992  I 

01674  59628  37298  42992  ■ 

44667  02642  20536  42992  ( 
8/659  03096  64938  42991  ; 
30650  60992  54764  42991 

73641  76330  74272  42990 ; 
16632  491 12  07719  42990  : 
59622  79337  3935642989 1 
02612  67007  53435  43989  - 
45602  12123  34204  42989  ( 
88591  14685  659O8  42988  ( 
31579  74695  32791 42988 
74567  92153  1909242987 ; 
17555  67060  0^50  42987 : 
60542  99416  86901  42986  ( 
03529  89224  36878  42986  - 
46516  36483  4321 1 42986  ( 
80502  41 194  90128  42985  ( 
32488  03359  61854  42985 

75473  22978  4261442984 ; 
18458  00052  16627  42984  ; 
61442  34581  68112  42983  ( 
04426  26567  81283  42983  - 
47409  7601 1 40355  42983  ( 
90392  82913  29537  42982  ( 

33375  47274  33038  42982  I 
76357  dgogs  35063  42981  ; 
1933948377  1981642981  ; 
62320  85120  714964298O ! 
05301  79326  74302  4298O  ! 
48282  30996  12430  42980  ( 
91262  40129  70073  42979  ( 
34242  06728  31420  42979  ; 
77221  30792  80660  42978  I 

20200  12324  OI98O  42978  ; 


66099  -12572  ! 
78753  42572 ( 
75708  4257l‘ 

! 5(^61  42570 ; 

! 22509  -12569  • 
! 72351  42568  ( 
I 06483  42567  I 

> 24903  42566  ( 
I 276094-2566  ' 
I 14698  42565  1 
’ 85868  42564- 
I 41415  42563  I 
) 81239  42562  ; 
’ 05335  42561  < 
i 13702  42561  i 
^ 06337  42560 : 
I 83238  42559  - 
^ 44402  42558  i 
i 89826  42557  : 
1 19508  42556  ( 

33447425561 

i 3163742555  : 

t 1407942554  ; 
i 807^42553  - 
I 31704  42552  ( 
I 66883  42551  I 
’ 86301  42550  ( 
i 89958  42550  : 

> 77851  42549  ! 
- 49977  42548  - 
» 06333  42547  i 

4691742546 : 
t 7172642545  < 
I 8076042545  ( 
I 74013  42544  ; 
I 51485  42543  ; 
i 13171  42542  ; 
i 5907242541  ( 
89 182  425401 
03501  42540  ( 
02025  42539 
84753  42538  ■ 
I 51680  42537  ‘ 
i 02806  42536  ( 
>38128  42535  I 
I 57643  42534  ( 
I 61347  42534  ' 
1 49-240  42533  I 
21320  42532  - 
I 77581  42531  i 


LOGARITHMS 


Tab.  S. 


Num. 

Logarithms. 

Diff.  1, 

Diff.  2. 

■2530  75380  84177 
54  06156  47789  97584142977  53936  42643  4‘2529  91203  84172 
54  49134  01726  40'227  42977  11406  5 1440  425'29  07031  84170 

54  92111  1'3132  9166742976  68877  44409  42528  22861  84168 

55  35087  82010  36076  4'2976  263^  21548  42527  38693  84167 

55  78064  08359  57624  42975  83821  82855  42526  54526  84162 

56  21039  92I8I  4047942975  41295  2832942525  70364  84l6l 
6 64015  33476  68808  42974  98769  5796542534  86203  84158 

57  06990  32246  26773  42974  56244  71762142534  02045  84155 


I01073kX>463  51564 
101074^63  94532 
101075^64  37500 
I01076kx)464  8()4<j7 
101077^65  '23434 
101078^65  664(X) 
ioio79kx)4Wj  09366 
10I0S000466  52332 
101081^66  95297 

IOI082'<K)467  38262 
101083  (XM67  8 1 '226 
101081  00468  '24190 
101085  (KM68  67154 

loioso  00469  >7 

101087  IXMOii  53080 
(11088  IXWO.O  96042 
101089  ■X)47b  39001 
10101)01X1470  8 1965 

01091  JOI7I  24026 

01092  JOI71  6/886 
01U;)3  0047'2  10847 
Oiojn  00472  53806 
01095  00473  96765 
0109(.  XH73  j()724 
010(17  K1473  82683 
Oloys  .10474  25641 
OlUUl  004/4  68598 


7546'2|4'29( 

75840429( 


57  49964  8S490  98535142974  137'20  69717  42523  1789084154 

57  9293902211  68252  42973  71197  5182742522  337368415 

58  35912  73409  2007942973  28675  18091  42521  4958684148 

58  78886  02084  3817042972  86153  68505  425'20  6543884146 

59  21858  88238  O6675  4'2972  43633  03067  42519  81292  84143 
59  64831  31871  0974242972  01113  21775  42518  9714984140 

07803  32984  3151742971  58594  2462642518  13009  84138 
01066|00460  50774  91578  5614342971  16076  11617  42517  28871  84137 
93746  07654  6776042970  73558  8274642516  44734  84132 
61  36716  81213  5050642970  31042  380I2j42515  60602  84130 
61  79687  1-2255  88518  42969  88526  77410.4'2514  76472  841 
300462  22657  00782  65928I42969  46012  00938|42513  92342  84124 
01071^62  656'26  46794  6686614296903498  08596'4'i513  0821884123 
OlO72|0O463  O8595  50'292  75462  4'2968  60985  0037842512  24095  84122 
11'277  7584042968  18472  76283  42511  39973  84117 
'29750  52123  42^7  7596I  3631042510  55856  8411 
0571 1 88433  42967  33450  8045442509  7 1740  841 13 
39162  688874291^  90941  08714  425U8  876‘27  84111 
30103  77601  42966  48432  21087  4'2508  03516^84107 
78535  9868842966  05924  17571  42507  19409841(^ 
84460  1625942965  63416  9816242506  35302  84102 
47877  I44'21,42965  20gi0  6286042505  51200  84102 
68787  772S1I42964  78405  1166042504  67098 84097 
4719-2  hS94li4'2()64  351XX)  44502 4'2503  83001  84095 
8)1093  33503  42903  93396  6l56l  42502  989O6  84095 
704«9  95064  429O3  5O893  02655  42502  14811  84090 
27383  5771942963  O839I  47844  42501  30721  84087 
35775  05563  42962  65890  17T23  42500  46634  84087 
01665  22086 42(j62  23389  /048y  42499  6'2547  84083 
25054  9317542961  bOSyO  07942  42498  78464  84080 
05945  <1111742961  38391  '294784'2497  94384  84r  ' 
44336  30595  429«jO  95893  35094  42497  10306  84u// 
40229  65689  42960  53396  24788  4-2490  2622y  84073 
93025  <)0477  42<i60  IO809  96559  42495  42151/  84C“' 
01525  89030  4'2059  68404  56403  424y4  58087  S'*C, 
72930  45439*  42959  25909  98316  42-193  74017  8406- 
988-10  43755  42958  83416  24299  42492  89952 
62256  66054  |•2953  40923  34347  4'249'2  05689  8- 
■23160  02401  4-2957  98431  28456  42491  21829  8^ 
21611  3085U  42957  55940  06629  4'24gO  3776t  84C" 
■^7:'<.»1  374s'b  12957  1344966661  12489  537 16  SJf 


fTab.  3. 


to  20  PLACES. 


Num. 


ionobmi75  11555 


101101 

101102I 

101103 


101105 


101107 
101108 
101  log 


Logarithms. 


00475  54512 

00475  97468 

00476  40424 


101104^76  83380 


\XH77  26335 


101  ioqoo477  69289  7| 


^78  12243 

^78  55197 
1^78  98151 


101110  00479  41103 


101111 


00479  84056 


10111^00480  27OO8 


101113 


91001  0634g| 

61961  21494 

90432  669791 
76416  26854 
iggi2  85167 

20923  25964 

79448  33288 
95488  91179 
69045  836“ 
00119  94816| 
88712  08631 
34823  09152j 
38453  80407 


18277  71220 

94472  58822 


42950  76194 
4395033717 


00480  69959  99605  O6421I4295I  I8672 
10111400481  12911 
101 11500481  55861 
101116,00481  98812 
10111700482  41762 
10111800482  84711 

101119^83  27660 


Diff.  1. 


42956  70960 
42956  28471 
42955  85983 

42955  43496 
42955  01010 

42954  58525 
42954  l6040 
42953  73556 
42953  3 1074 
42952  88592 
42952  461 1 1 
42952  03630 
42951  61151 


15145 

45485 

59875 

58313 

407971 

07324' 

57891 

9”-M98 

11139 

13815 


42488 

|42487 

42487 

42486 

42485 

42484 

42483 

42482 

42481 

42481 


1 28I9O  53247W2949  91241 
19432  385 10U2949  48766 


10112000483  70609 
101121,00484  13557 
10112200484  56505 


68I98  9862442949  06292 
74491  1760142948  63818 
38309  7944942948  21345 


00521 

71255 

26014 

647991 

87602 

94425 

85263 

60114 

18977 

61848 


10112300484  99452 
101124  00485  42399 
|101125J00485  85346 
,101126<XM86  28292 
101127  00486  71237 
|101I2800487  14183 
10112900487  57128 
101130  00488  00072 
101131  00488  43016 
101132  00488  85959 
101133  00489  ^8903 
101134  00489  71845 
10113500490  14787 
101 136  00490  57729 
10113700491  00671 
101138  00491  43612 
10113900491  86552 


59655  68 1 74 
38529  67778 
74932  62264 

68865  35628 
20328  7 1 868 

29323  54977 

95850  68945 

1991097760 

01505  25410 

40634  35877 
37299  13142 
91500  41183 
03239  039781 
72515  85498| 

99331  69715, 
83687  40598 
25583  82II2I 
25021  78221 
82002  12887: 


42947  78873 

42947  36402 
42946  93932 
42946  51463 

42946  08994 
42945  66527 

42945  24060 

42944  8I594 
42944  39129 
42943  96664 
42943  54201 
42943  11738 

42942  69276 

42942  26815 
42941  84355 

42941  4 1896 
142940  99437 
42940  5698O 
I4294O  14523 


88725 
99604U 
94486 
7336l|4: 
362 


50W; 


83109 
13968] 
28815 
27651 
10467] 
77265I4 

28041 

62795 

815201 

84217 


70883 

41514 

96109 

34666 

57I8O 


(1991 


Diff.  2. 


6966a 


84050 
856l0|84O48 
84046 
84043 
84040 


42480 

42479 

42478 

42477 

42476 

42476 

42475 

42474 

42473 

42472 


[42471 
2471 
[42470 
2469 
240142468 


42467 

42466 

42466 

2465 

[42464 

2463 

42462 

42461 

42460 

42460 


42459 

42458 

42457 

42456 

42455 


01562 

17516 

33473 

49433 
65393 
8 1359 

97324 

13294 

29266 

45241 

61215] 

77197 

93177 

09162 

25149 

41137 

57129 

73123 

89121 

05118 

21122 

37124 

53131 

69141I 

85153 

01165 

17183 

33202 

49224 

652461 

8 1275 

97303 

13334 

29369 

45405 

61443 

77436 

9353r 


D.  3. 


84040 

84034 

84035 
84030 
84028 


84025 

84026 
84018 
|84020 
84015 


84013 

84012 

84008 

84006 

84002 


84003 

|83996 

83998 

[83993 

83990 

83gS8 

83988 

83982 

83981 

83978 


83978 

83971 

83972 
83p<)fi 
83065 


83961 

S3962 

83957 

83<)5lj 

>3051 


TABLE  IV, 


(200 

) LOGARITHMS  AND  Tab.  4. 

Log. 

Number. 

Differ.  1. 

Di£F.  2. 

D.  3. 

00000 

00001 

00002 

00003 

00004 

00005 

00006 
00007 
00008 
OOOOf) 
00010 

00011 

00012 

00013 

00014 

00015 
OOOlO 
00017 
00018 
oooig 
00020 
00021 
00022 

00023 

00024 

00025 

00026 
0002/ 
00028 

00029 

00030 

00031 

00032 

00033 

00034 

00035 

00036 

00037 

(XXXIS 

00039 

00040 

00041 

00042 

00043 

00044 

00045 
0(X>46 

00047 

(XXI  IS 
0001(1 

I(XXX)0(XXX)  00(XX)  (XXXX) 
KXXX)  23026  11602  6S307 
10000  46052  76225  57806 

10000  69079  93869  89084 
KXXIO  92107  64536  84726 

10001  15135  88227  66825 

10001  38164  64943  57474 
KXXll  61193  94685  78767 
I0(X)1  84223  77455  52806 

10002  07254  13254  01691 
10CX)2  30285  02082  47528 
10(X)2  53316  43942  12421 
1(XX)2  76348  38834  18484 

10002  99380  86759  87829 
1(XX)3  22413  8772042571 
10(X)3  45447  41717  04S30 
1(XX)3  68481  48750  96726 

10003  91516  08823  40384 

10004  14551  21935  57932 
10004  37536  88088  71498 

10004  60623  07284  03216 
KXXU  83659  79522  75222 
10CX)5  06697  04806  09653 

10005  29734  83135  28651 

10005  52773  14511  54360 
10(X)5  7581 1 98936  O8926 
KXX)5  98851  36410  14500 

10006  21 891  26934  93233 
1000644931  70511  672SJ 

10006  67972  67141  58802 
1000691014  16825  89957 

10007  14056  19565  82909 

10007  37098  75362  59825 

1000;  60141  84217  42875 

10007  83185  46131  54229 

10008  06229  61 106  16064 

10008  29274  29142  50557 
KXXIS  52319  5^1  79888 
l(KX)S  75365  24405  26242 

10008  98411  51634  11803 

10009  21458  31929  58761 
10009  44505  65292  893O8 
KXXXJ  67553  51725  25639 

10009  90601  91227  8995b 

10010  13650  83802  04443 
10010  36700  29448  91320 

10010 .59750  28169  72787 

10010  82800  79965  71052 

1 001 1 0.585 1 84838  08328 
1001  1 28H03  42788  06828 

23026  1 1602  68807 

23026  6-1622  88999 

23027  17644  31278 

23027  70666  95642 

23028  23690  82099 

23028  76715  90649 

23029  29742  21293 

23029  82769  74039 

23030  35798  48885 

23030  88828  45837 

23031  41859  64893 
23031  94892  06063 
•23032  47925  6g345 
'23033  00960  54742 

23033  53996  62259 

23034  07033  9 1896 
■23034  60072  43658 
•23035  13112  17548 

23035  66153  13566 

23036  19195  31718 
•23036  72238  72OO6 

23037  25283  34431 

23037  78329  I8998 

23038  31376  25709 

23038  84424  54566 

23039  37474  05574 

23039  90524  78733 
23G40  43576  74048 

23040  96629  91521 

23041  49684  31155 

23042  02739  92952 

23042  55796  76916 
'23043  08854  83050 

23043  61914  11354 

23044  14974  61835 

23044  68036  34493 

23045  21099  29331 
•2;J045  74163  40354 

23046  27228  85561 
■23046  8O295  46956 
23G17  33363  30547 

23047  86432  36331 
'23048  39502  64311 

23048  92574  14493 

23049  45646  86877 

23049  98/20  8146/ 

23050  5 1 795  gS265 

23051  04872  37276 
2305 1 57949  9850T, 
2.1052  11028  SI 942 

53020  20192 

53021  42279 

53022  64364 

53023  86457 

53025  08550 

53026  30644 

53027  52740 

53028  74846 

53029  96952 

53031  19056 

53032  41170 

53033  63282 

53034  85397 

53036  07517 

53037  29637 

53038  51762 

53039  73890 

53040  9601 8 

53042  18152 

53043  40288 

53044  62425 

53045  84567 
53017  06711 

53048  28857 

53049  51008 

53050  73159 

53051  95315 

53053  17473 

53054  39634 

53055  61797 

53056  83964 

53058  06134 

53059  28304 

53060  50481 

53061  72658 

53062  94836 

53064  17023 

53065  39207 
33066  61397 
53067  83589 

53069  05784 

53070  2798O 

.53071  50182 

53072  72384 

53073  94590 

53075  16798 

53076  39011 

53077  6l2'i4 

53078  83442 
53080  05661 

1 22087 
1 22085 

1 22093 
1 22093 

1 2'2094 
1 '22102 
1 22100 
1 22106 
1 22104 
1 22114 
1 22112 
1 22115 
1 22120 
1 22120 
1 22125 
1 22128 
1 22128 
1 22134 
1 22136 

1 22137 

1 22142 
1 22144 
1 22146 
1 22151 
1 22151 
1 22156 
1 22158 

1 22161 

I '22163 

1 22167 
1 22170 
1 22170 

1 22177 

1 22177 
1 22180 
1 22185 
1 '22184 

1 22190 
1 22192 
1 22195 
1 22196 
1 22202 
1 22202 
1 22206 
I 22208 
1 2S213 
1 22213 
1 22218 
1 22219 

I 222'24| 

NUMBERS  to  20  PLACES. 


Number. 


Differ.  I. 


Diff.  2. 


) 1 CXJ a 5 1 955  538 1 o'  887 ;0 23052  64 1 08  8/003  5308 1 2/885 
. lOOU  75008  17925  7O37323053  17190  15488  53082  50110 

10011  98OOI  35115  9I8OI  23053  70272  65598  53083  72338 
; 10012  21115  05388  57459  23054  23350  3793053084  94570 
\ 10012  44169  28744  95395  23054  76441  3250653080  16803 
i 10012  67224  05186  279OI  23055  29527  49309  53087  39041 
i 10012  90279  34713  77210  23055  82614  88350  53088  61279 

10013  13335  17328  65560  23056  35703  4902953089  83523 
t 10013  36391  53032  15189  23056  88793  33152  53091  05768 
1 10013  59448  41825  48341  23057  41884  38920  53092  28015 
» 10013  82505  83709  87261  23057  94976  66935  530y3  50267 

10014  05563  78686  5419623058  48070  17202  53094  72521 

1 10014  28622  26756  71398  23059  01 164  89723  53095  94776 
; 10014  SI6SI  27921  61121  23059  54260  8449953097  17037 
I 10014  74740  82182  4562023060  07358  0153653098  89299 
. 10014  97800  89540  4715623060  60456  40835  53Q99  61562 
(10015  20861  49996  87991  23061  13556  0'2397  53 100  83832 
’ 10015  43922  63552  90388  23001  66656  86229  53102  06101 

10015  66984  30209  7661723062  19758  92331  53103  28375 

10015  90046  49968  68948  23062  72862  2070653104  50651 

10016  13109  22830  89654  23063  25966  71357  53105  72931 

10016  36172  48797  6101 1 23063  79072  4428853106  95213 

1 10016  59236  27870  0529923064  32179  3950l|53108  17497 
110016  82300  60049  44800  23064  85287  56998,53109  39784 
1 10017  05365  45337  01798  23065  38396  96782|53110  620/4 
1 10017  28430  83733  9858023065  91507  5885653111  8436(> 
110017  5141)6  75241  5743623066  44619  43225I53II3  06664 
' 1(X)17  74563  19861  00661  23066  97732  49889531 14  2S963 
I 10017  97630  17593  50550  23067  50846  78852j531 15  51264 
1 10018  20697  68440  29402  '23068  03902  301 1 6^53 1 1 6 7356p 
1 1001843765  72402  595 1 8 '23063.57079  03685  531 17  95875 

10018  66834  '29481  63203  23069  IOI96  99560531 19  18187 
i 10018  89903  39678  6'2763  23069  63316  17747p6120  40499 
I IOQI9  1'2973  0'29^  805ui23070  16436  5824653121  62814 
1 10019  19431  38756123070  6955S  2100053122  85132 

i 10019  59113  88989  59816''23071  22681  06l92l53124  07456 
110019  82185  11 670  66008 '2.3071  75805  1 364 8 153 125  29777 
' lOO'iO  05256  87475  79656123072  28930  43425153126  52106 
a0020 '28329  16406  2308l|23072  82056  95531  53127  74435 
) 10020  51401  98463  186l2|23073  35184  6996653128  96767 
) 10020  74475  33647  88578  23073  88313  6673353130  I9IO3 

10020  97549  21961  5531 1 23074  41443  85836  53131  41442 
! 10021  20623  63405  41147  2307494575  27278  53132  63781 
I 10021  43698  5798O  68425  23075  47707  91059  53133  86127 
I 10021  66774  05688  59484  23076  00841  77186  53135  08472 
) 10021  89850  06530  36670'23076  53976  85658  53136  30823 
j 10022  12926  60507  22328  23077  07113  16481  53137  53173  ; 
■ 10022  36003  67620  3880^23077  60250  69654  53138  75531 
3 10022  59OSI  27871  08463  23078  13389  45185  53139  97886 
)|l0022  82159  41260  53048123078  66529  4307ll53141  20249 


3 D 


(202)  LOGARITHMS  and  numbers  to  20  places.  Tabi  4. 
Log.  Number.  Differ.  1.  Diff.  2.  D»  8. 

00100  10023  05238  O7789  96719  23079  1<)070  63320 53142  42611  1 22368 

00101  10023  28317  27460  60039  23079  72813  05931  53143  64979  1 22367 

00102  10023  51397  00273  6597O  23080  25956  70gi053144  87346  1 22374 

00103  10023  74477  26'230  36880  23080  79IOI  5825653146  09720  1 223/4 

00104  10023  97558  05331  95136  23081  32247  679/653147  32094  1 223/8 

00105  10024  20639  37579  6311223081  85395  000/0  53148  544/2  1 22380 
001061002443721  22974  6318223082  38543  5454253149  76852  1 22383 
0010/  10024  66803  61518  17/24  23083  91693  31394  53150  99235  1 22386 

00108  10024  89886  53211  4911823083  44844  3062953152  21621  1 22390 

00109  10025  12969  98055  79/4723083  9/996  52250  53153  44011  1 22392 

001 10  10025  36053  96052  3199/23084  5 1 149  96261  53154  66403  1 22393 

00111  10025  59138  47202  2825823085  04304  62664  53155  88/g6  1 22398 

00112  10025  82223  5 1 506  9O922 '23085  5/460  514605315/  III94  1 22400 

001 13  10026  05309  O8967  42382  23086  IO61 7 62654  53158  33594  1 22403 

00114  10026  28395  19585  0503623086  63/75  96'248  53159  5599/  1 2240/ 
001 15I1OO26  51481  83361  01284  2308/  I6935  52245  53160  /8404  1 2240/ 
00116)002674569002963352923087  701196306495316200811  1 22412 
00117,1002697656  70392  841/8  23088  23258  31460  53163  23'223  1 22415 
001 18I1OO27  20744  93651  15638  23088  76421  54683  53164  45638  I 22416 

001 19  10027  43833  70073  70321  23089  29586  00321  53165  68054  1 22421 

00120  10027  66922  99658  70642  23089  82/51  68375  53166  90475  1 22422 
0012l)00'27  90012  8'2410  3901723090  35918  5885053l68  1289/1  22425 
0O122'l0028  13103  18328  9786/ 230g0  89O86  71/47 53169  35322  1 22430 
00123jl0028  36194  07415  6^1423091  42256  0706953170  577521  22430 
00124  100-28  59285  4967I  /6683  23091  95426  64821  531/1  80182  1 22434 
0O125'lOO28  82377  45098  41504  23092  485g8  45003  531/3  026l6  1 22438 
001 26) 0029  05469  93696  8650723093  01771  4761953174  25054  1 22438 
00127il00-29  28562  95468  34126  23093  54^  726/3  53175  4/492  1 22443 
00128|1UO'29  51656  50414  0679923094  08121  20165  531/6  6^35  1 22446 
001-29  10029  74750  58535  26^23094  61297  9010053177  92381  1 22448 
0013010029  97845  19833  1706423095  14475  82481  531/9  1“*829  1 22450 

00131  |l0030  20940  34306  99545  23095  6/654  9/310  53180  3/2/9  I 22454 

00132  10030  44036  OI963  96855  23096  20835  3458953181  59/33  1 2245/ 
(XI 133  10030  67132  22799  31444  23096  74016  Q4322  53182  82ig(l  1 22459 
00134  10030  90228  968I6  2376623097  27199/6512  53184  04649  * 22463 
0013510031  13326  24016  02278  23097  80383  81 161  53185  27112  1 22464 

00136  10031  36424  04399  8343923098  33569  082/3  53186  49576  1 22469 

00137  10031  595-22  3796a  91712  23098  86755  5/849  5318/  72045  1 224^ 

00138  10031  8-2621  24/24  49561  230^  3(K»43  129894  53188  94514  1 224/5 
<0139  10012  057-20  64667  79455  230<19  93133  -24408  5319O  1698})  1 224/6 


LOGARITHMS  TO  61  PLACES, 


Tab.  5 N 


l-7ai32  PM.W  107fi7  03388  57485  13757  32134  92633  78757  11340  42120  703489 
1-79239  16894  98253  87488  04429  94842  90874  90718  91439  76629  31972  487773 
1-79934  05494  53581  70530  22720  65102  86681  18838  30124  70535  71361  633662 
1-80617  99739  83887  171-28  24333  68:146  95816  06091  39288  77-265  12478  625648 
1-81-291  33566  42855  57399  27662  63217  83540  40615  39306  92495  97304  907635 
I -81954  39355  41868  673Z5  89667  69222  63257  76750  20936  11925  75007  368321 
1-82607  48027  00826  43414  91316  29226  06858  09496  26080  56861  38691  179160 
1-83-250  89127  06L36  31896  76476  83777  32308  35439  47141  34926  34800  012234 
1-83884  90907  37-255  31616  28050  15506  30485  88976  39898  52679  20531  054711 
1-81509  80400  14'256  83071  22162  58592  63619  34835  72396  32396  54065  006350 


71|1-85I25 
1-85733 
1-86332 
1 -86923 
75|1  -87506 
76|l -88081  : 
1-88649  I 
1-89209  ■ 
1-89762 
1-90308  I 


35035  42913  52704  19901  604139  19762  766499 
90683  70969  87048’ 27372  76771  73535  910137 
00470  30853  44528  68-255  31165  74851  100020 
84263  62247  47511  62571  62842  10879  281074 
13806  1292,5  56637  49101  26647  87822  090107 
6.5-205  91537  14875  09100  31871  46815  276738 
2983,5  6604.3  51902  74.586  79041  85011  001740 
55921  93676  67980  479.34  03987  26779  414841 
86478  24968  648-28  6-2019  0-2515  03156  16351:> 
84173  47908  03045  69644  38632  56239  312824 


81  1-90848  .50183  78649  74918  01116  1,3020  46123 

82  1-91381  38.523  83716  68972  31507  44692  67.382 

83  1-91907  80923  76073  99383  27603  5-2027  26124 

84  1-924-27  92860  61881  65843  47219  51296  73755 

3.5  1-92941  89257  14292  73332  64,309  996(13  84400 


860-93449  84512 
87|l -93951  92526 
88  1-94448  26721  , 
89:1-94939  00066 

90  1 -95424  25094 

91  1-95904  13923 

92  ! -96378  78273 

93  1 -96848  2948.5 

94  1-97312  78.535 

95  I -97772  36052 


88270  47953  71513 
7B746  66224  37030 
14166  .55416  .50332 
35433  69702  44112 
005.58  06.510  23061 
87214  16534  96462 
52.549  01700  17560 
173-20  03373  53103 
79,582  94173  69366 
25945  81032  43629 


96  1-98227  12330  .39.563  41336  .372-23  76877  58044 

97  1-98677  17342  66-244  8.5178  43618  1166.5  57744 

98  1-99122  607.56  9-2494  8.5663  81714  11909  76541 

99  1-99563  51945  97549  91,534  02557  77753  2.5486 

01  2-00432  13737  8-2642  .57427  51881  78-222  93791 

032-0128.3  7'2'247  0.5172  20517  10711  94580  23942 
07  2-02938  37776  8.5209  64083  4S4I2  39461  43564 
092-03742  64979  40623  6,3.520  05133  07613  87528 
13  2-05307  844.34  83419  7-2279  52-270  -28609  44818 
-27-2-10380  37209  5.59.56  864-24  69874  21827  28625 


312-11727  129.56 
37  2-13672  0.5671 
39  2-14301  48002 
49  2-17318  62684 
51  2-17897  69472 
57  2-19,589  96524 
63  2-21218  76044 
67  2-22-271  64711 
732-23804  61031 
79|2 -25285  30309 
81  2-25767  8.5748 


93|2-285.55 


5.5764  26081  00542  70697  73859 
5(H06  768.56  29-266  27114  78973 
54095  08045  64332  0-2319  84731 
12274  0382.5  73635  4-2628  33705 
9:)  109  43686  90730  55337  30-278 
09233  73676  r4811  29897  28370 
039,57  80764  00914  3.59’25  99475 
47.583  27998  407.59  09920  467.53 
28795  414.58  0.5:102  .58758  46.588 
79893  16957  038-26  91773  0,5861 
69184  51028  974.36  76412  29249 
47727  53763  50435  98270  61031 
07773  760.59  72386  46353  31082 
61.592  92737  17443  17717  1.5.501 
09706  65010  00217  84419  80284 


68005  154.56  7627S  34593  194626 
62987  03515  29579  56303  177842 
70016  37658  08063  04535  293708 
6'.’-200  8102.3  43887 ’83.539  543555 
39:193  77496  96-293  V.560  699410 
55769  64765  84220  19.558  351768 
04544  23282  07784  97058  9.526-25 
20112  71834  85277  87185  278214 
46651  61858  10024  45836  328694 
8400-2  57728  38139  17296  597313 
43133  01584  71103  36783  048-259 
32338  90797  26031  32708  964604 
150.38  30422  49488  05207  6821.55 
69-279  92979  89205  63683  477569 
118-29  39455  93238  90575  963914 
30410  78271  50123  85713  820029 
94258  4 1 584  63886  69747  187207  97 
37353  34674  11003  93543  176974  98 
01069  59918  84784  48242  562703  99 
32192  8935.5  20645  25914  058186 
43905  23496  97603  05647  .528079 
61268  16891  63401  93519  816620 
66422  04522  82798  36821  104005 
47783  83623  6-2209  73.395  157054 
8.5765  63239  79239  38677  687822 
47801  63117  12162  69689  770.335 
36782  -211707  464-23  50456  6.32444 
44797  32967  91785  93396  574308 
39346  713-26  372-22  11012  048653 
84460  93428  77687  74510  971401 
50651  90992  785.52  95873  594477 
49930  97247  3598,5  06185  .303704 
44613  38401  331-25  8’2289  0696,35 
77316  83269  13492  66453  988743 
94310  7-2090  67852  86239  477285 
22479  59232  72291  88769  574799 
849.57  36134  17824  30405  891262 
10979  21601  94604  88412  889733 
75120  64672  00453  36906  180720 
14948  88771  498-27  32431  907065 


211  2-32428  24.55-2  97692 
223|2-348a0  436.30  48160 
-227  2-3,5602  .58571  93122 
229  2-35983  .54823  39887 
233  2-,36735  .59210  26018 
1?39!2 -37839  79009  43137 


66508  1.5.581  29927  88.565 
67347  51762  16240  35284 
72010  30489  64753  67294 
99412  79298  65526  65S87 
97218  91388  35476  85936 
68500  16611  60147  89212 


15502  .58502 
44534  -24237 
74838  78-261 
03358  93242 
08884  .54098 
2709-2  2-2421 


90193  86869  014730 
98021  08177  231582 
.56058  48416  494656 
54328  14002  593934 
32289  45750  381402 
69429  85962  599734! 


LOGARITHMS  TO  61  FLACES. 


(205) N 


3B‘]Q1  lOVij  74868  38407  68839  66434  63994  43843  75499  87941  37116  U9U780(.!41 
2-39967  37214  81038  13934  05493  16706  90408  18574  66685  39315  23086  53"977  '231 

2-40993  31233  31294  53716  28954  65919  63183  09299  89891  62961  22190  65708,if  “ 

2-41995  57484  89737  86897  22335  83870  11311  42207  55733  87652  55581  847682 

2-42975  22800  02407  98008  72285  15871  27175  37709  54680  10337  16358  202492  269| 

2-43296  92908  74405  72952  11801  94875  18026  90280  28099  71147  47196  959683271 

2-44247  97690  64448  55377  77563  19599  75831  09223  84739  72572  00838  275546  277 

2-44870  63199  05079  89286  39179  16275  08871  55000  84994  87733  11091  225526281 

2-45178  64355  24290  23535  89519  10570  23772  98828  25398  13326  05411  8:14086  283 

2-46686  76203  54109  45624  37585  12602  18133  14970  80293  87633  91801  387293 

2-48713  83754  77186  48475  46084  36539  33504  93281  89817  26663  11352  567959307 

'2-49276  03890  26837  50555  30231  83253  64155  85949  18519  90441  42367  782324311 

2-49554  43375  46448  48480  81265  04861  24315  15792  98693  98571  52993  196813  31.1 

2-50105  92622  17751  49455  32290  16378  22488  04877  22158  71549  07278  111979317 

2-51982  79937  75718  73860  81406  07340  85663  50827  13549  69614  46087  295510331 

2-52769  99008  71338  62619  00147  90194  51019  87041  58106  86338  94145  590771 

2-54032  94747  90873  71853  53573  03206  97397  86865  .56176  91243  65052  250367  347 

54282  54269  59179  89654  01719  77159  63066  31783  00866  75487  04181  990296349 

2-54777  47053  87822  56549  70693  15968  56119  79362  71500  87293  47356  171765353 

2-55509  44485  78319  14781  65293  94413  89970  02357  64461  12862  45018  194841  359 


2-56466 
2-57170 
2-57863 
2-58319 
2-58994 
2-59879  ' 
2-60314 
2-61172 
2-62221 
2-62428 


60642  52089  33798  75290  93006  90914  75947  52157  57773  73388  529180367 
88318  08687  60550  68969  36701  43991  49308  33032  45651  82236  828475373 
92099  68072  34193  14620  59454  44405  29413  87210  96923  21381  081258379 
87739  68629  74037  90461  29502  11234  47857  39787  51936  81090  658346383 
96013  25707  73624  49469  11731  95270  14076  41221  24688  95645  064384389 
05067  63115  06587  68482  40668  63112  25522  37562  91876  18078  588386397 
43726  20182  30654  46411  48149  42549  75189  88963  37359  82761  56201)401 
33080  07341  80360  95027  17736  46679  00320  51595  65255  67279  407052t409 
40229  06295  .30985  07395  99373  73621  25514  08166  99180  26223  814797  419 
20958  35668  30744  40669  23421  44371  09437  88488  01681  56998  058298421 
72701  60731  60075  02803  26184  67878  49873  63233  16232  39160  1684'24  43I 
78963  53365  44269  80664  49685  26766  08604  17833  53839  54652  633209433 
45202  42121  37063  37411  50613  31363  46233  64482  93197  78492  698498439 
37262  23069  56023  01044  89864  53902  83230  69450  39547  31960  218878443 
83410  03323  I749I  90263  53743  43105  35027  59942  01108  72112  409383449 
62000  69850  22235  35461  45220  47714  05940  16155  52489  85626  587883457 
09253  89648  14507  46818  18487  42133  71937  47244  04839  02463  622776461 
09910  17953  13567  41931  08438  70855  40157  65450  46974  53874  838090463 
68805  66112  16308  80510  89779  99674  10010  61401  55968  77553  654228467 
55134  14563  22009  69639  66962  31078  27266  76340  01805  94696  676822479 
89612  14634  33246  32050  64435  75372  38433  54413  59009  69060  272887487 
14921  22968  47275  36909  83546  39435  54324  95219  43164  65484  935064491 
05456  23389  91416  59050  36033  38846  73162  68889  76585  04407  216866499 
79850  55927  39709  82940  90279  52805  50061  79311  53264  13100  626989503 
77823  36758  74656  30767  11564  25501  75116  31022  82795  59327  732505509 
77232  99524  47423  63411  86589  82340  55592  48804  35659  10389  037518521 
16888  67974  93926  01265  78891  07882  0.5229  27624  54022  80340  618542  523 
72651  06569  43687  93482  43895  35766  02744  51126  54918  07249  958843541 
73263  33430  77381  26473  72542  06411  41123  32573  38734  83672  544294547 
51951  73728  90044  34334  98899  38696  26667  22982  65562  88916  047639557 
83948  51346  22909  45827  07761  08389  89309  27510  02997  46276  .527041563 
22663  95071  17228  70555  ^4030  20058  87808  405G6  56954  49337  66216.4569 
61082  45848  0.5004  02841  30031  39578  08074  83371  59899  19622  253745  571 
58131  55731  42848  88336  67.563  87165  18349  94631  00807  86067  506949  577 
81012  47614  47606  35592  98596  71376  19981  12599  05673  24995  758554587 


52089  33798  75290 
08687  60550  68969 
68072  34193  14620 
68629  74037  90461 
25707  73624  49469 
63115  06587  68482 
20182  30654  46411 
07341  80360  95027 
06295  .30985  07395 
35668  30744  40669 
60731  60075  02803 
53365  44269  80664 
42121  37063  3741 1 
23069  56023  01044 
03323  I749I  90263 
69850  22235  35461 
89648  14507  46818 
17953  13567  41931 
66112  163U8  80510 
14563  22009  69639 


2-68752  89612  14634  33246  32050  64435  75372 
2-69108  14921  22968  47275  36909  83546  39435 
2-69810  05456  23389  91416  59050  36033  38846 
2-70156  79850  55927  39709  82240  90279  52805 
2-70671  77823  36758  74656  30767  11564  25501 
2-71683  77232  99524  47423  63411  86589  82340 
2-71850  16888  67274  23926  01265  78891  07882 
2-73319  72651  06569  43687  93482  43895  35766 
2-73798  73263  33430  77381  26473  72542  06411 
2-74585  51951  73728  90044  34334  98899  38696 


2-79028 

2-7916« 

2-80002 

2-80685 

2-80821 

2-81090 


46933  64262  60639 
68223  89311  37982 
44720  02739  52088 
86910  75257  58096 
04745  18415  03774 
51640  33241  68204 
06490  20117  97679 
93.592  44134  31301 
60295  18817  42224 
09729  24222  07249 
42806  68700  38445 


66715  59821  78133  09249 
81725  69101  74684  25198 
58506  99987  83983  48917 
01956  30455  95072  14062 
22662  81456  45078  29528 
54661  67275  45331  98845 
79674  34394  50849  41105 
69298  49975  36836  15526  ' 
83770  09638  02810  30784  i 
19385  05465  83232  48443 
8430.5  62795  35772  33374  . 


1 21 6 1 22  593 
! 485037  599 
1 145090 
5 868541  607 
1 887769  613 
: 317560  61 
> 134085  61 
I 819406  631 
I 016375  641 
I 475692  6- 
( 785384  6. 


N (206)  Lor./RiTHMs  TO  61  PLACES.  Tab.  5 N 


2-81491  31812  75073  92142  93105  65465  57968  44420  93073  59911  14836  790768 

653 

2-81888  54145  94009  8612S  04846  07065  03884  71245  589U  63114  16630  487450 

659 

f>#5J 

2-82020  14594  85640  23664  65718  97680  09240  24475  29556  41077  27411  001763 

661 

c>75 

.’-82801  50642  23976  84647  61709  94824  66587  84392  73852  95699  07219  327629 

673 

fi77 

2-83058  86686  85144  31600  60170  60'287  15791  96987  21869  42085  75219  422835 

677 

68,^ 

2-83442  07036  81532  56339  98239  41016  94314  12519  92074  22395  15101  356100 

683 

691 

'.’•8n947  8047.1  74198  407.58  35677  943*26  02643  33706  67025  71535  20888  200815 

691 

701 

2-84571  80179  66658  65706  40-223  37250  30440  16828  60606  06710  99378  642626 

701 

709 

2-85064  62  i51  83066  54285  38844  79778  89914  12079  23464  .57372  913U  715434 

709 

719 

2-85672  88903  82882  60776  76506  51400  88113  55319  50785  66409  97910  273675 

719 

7*27 

2 86153  44108  59037  83621  34642  48678  39613  39988  70242  96505  05660  709999 

727 

7;3:> 

2-86510  .39746  41127  94317  28131  02559  86776  12051  12268  .36141  01539  967269 

733 

7.39 

2'86864  44383  94825  73669  35855  14263  03827  78685  62960  06015  93030  162646 

739 

743 

2-87098  88137  60575  29242  26723  41223  78639  86402  35201  25826  22906  426196 

743 

751 

2-87563  99370  04168  38974  59851  09251  08913  79777  69486  72300  09449  287788 

751 

7.57 

2-87909  58795  00072  75709  02275  46289  28831  29598  55610  77568  18424  909661 

757 

761 

2-88138  46567  70572  82636  87243  3.5559  42944  66262  26115  19329  16113  770466 

761 

769 

2-88592  63398  014.31  03960  42922  39990  68928  55438  94266  73676  32539  540297 

769 

773 

94939  18324  90897  46881  ^7193  74602  82128  27448  51788  65363  250475 

773 

787 

2-89597  47323  59064  55847  49105  93093  84403  00557  33235  30892  05759  509372 

787 

797 

2-90145  83213  96112  34726  66008  27220  37150  60763  80048  04080  90214  871170 

797 

809 

.’■90794  85216  12272  .304.32  36285  45880  42151  46893  16537  70803  38111  022662 

809 

81  1 

2-90902  08542  11156  03069  03.308  48322  97484  96977  10258  36812  366.16  489430 

811 

S‘2 1 

2-914.34  31571  19440  77180  40.593  41703  71406  12897  21030  05294  12843  731072 

821 

82.3 

2-91539  98352  12269  8.3976  77077  56599  55165  51291  17341  03959  46095  528115 

823 

8*27 

2-91750  5.309.3  52.346  67071  16671  84496  53756  13593  71081  6.1043  50219  579982 

827 

829 

2-918.5.5  4,*>305  .‘JOITI  55311  51367  B8077  88199  0009*2  68851  27047  81176  310395 

829 

839 

2-92376  19608  28700  27499  86.012  26886  40032  828.38  28125  42235  16955  539741 

839 

8.5.3 

2-9.3094  90311  67.323  W999  84110  76276  53284  29746  89789  10727  91914  383868 

653 

8.>7 

2-93298  08219  23198  16429  25296  94730  29838  44651  50336  92985  47521  566946 

857 

S.>9 

2-9.3,399  316,38  31242  30262  8.3442  12269  31107  61700  39788  21370  78414  600987 

859 

H6:> 

2-93601  07957  1,3209  .39266  36308  697.34  18427  13577  12652  84446  77410  0*23962 

863 

877 

2-942‘l9  9593.3  66040  518*22  80278  38057  14352  55114  87250  72879  3*2288  43*2978 

877 

8SI 

2-94497  .39084  12047  91274  23677  89471  82.328  *26645  36543  68702  11333  796990 

861 

8sr. 

’•94.396  07035  77568  58561  59053  73327  89*211  59413  79689  03497  15640  730610 

883 

KK7 

2-94792  .36198  31726  39219  6.3090  14904  07473  08873  98971  35988  60988  634764 

887 

907 

2-95760  7'2S70  6(MI95  25.384  7*2139  01.353  6*2348  76134  78601  275*24  63755  591947 

907 

91J 

2 9.‘>9S\  83769  7'2998  24763  28008  17777  19688  55416  00035  05336  779U  276734 

911 

919 

2-96:331  5511.3  86111  26.319  69202  08586  23.3*23  20678  28235  45128  04319  378878 

919 

929 

2-96801  .37139  9:)6»1  76318  4767.3  87869  08415  56826  513*27  0470*2  61455  40*2055 

929 

9.77 

2-97173  93908  87778  26.302  7.3767  32122  1.3899  .35792  61709  53802  51627  468099 

937 

941 

i-97358  962.34  27256  90S34  2*2975  10551  796*»4  82:i*20  81816  0*2752  59675  858750 

941 

W7 

2-976:U  99790  03273  41875  01137  7.392.3  22039  01622  95145  98964  50857  664310 

947 

9.5:3 

2-97909  29006  ,38326  408.33  29398  47717  31*227  4730*2  58220  10598  20494  365710 

953 

967 

■2-9S542  64740  83001  67359  77060  21186  62711  98227  26427  50112  13308  635787 

967 

971 

-2-9S72I  92299  08004  86-280  31.389  06536  25140  40.331  99480  84889  06195  031834 

971 

97T 

2-98989  456,37  18773  07091  48028  11052  34926  ‘2.39U  08310  84838  4I8I3  133125 

977 

9H*i 

2-99255  35178  .32135  62274  96349  24741  4.37.35  19748  99290  01915  16629  651606 

983 

991 

2-99607  .36.344  8.3275  328.36  44343  7881.3  42086  413*25  12663  22812  08187  848418 

991 

997 

’■;>9869  .31,383  1165,3  71988  13717  0*2813  27239  27091  29009  56*252  34578  237114 

997 

KM19 

3-00389  11662  .36910  52171  5*281.3  16509  55886  55201  95652  55260  09846  382385 

1009 

1013 

3-00560  944.3:1  60280  42845  01617  20070  22I6J  08630  76662  06*266  67962  258954 

1013 

1019 

3-00817  41840  064*26  .39490  49899  2*2311  83296  769*22  249.36  36781  15542  425256 

1019 

1071 

HW902  57420  86910  *24724  8U80  36966  37851  03031  3.3315  99655  45437  518936 

10*21 

ln.)l 

3-(ll,125  86652  83516  54690  96644  09013  44583  24998  28006  59445  12546  301730 

1031 

1033 

3-01410  03215  19620  57904  40100  62744  77060  743.36  51400  55338  40683  272162 

1033 

I0:;‘ 

i-01661  .3.3475  57177  41*240  21010  01361  6*2758  71828  97066  20300  274.35  551333 

1039 

049 

3-02077  54881  93.5.37  85990  72007  63899  91741  19141  56191  40400  29271  212173 

1049 

10.51 

3*02160  2T160  C8242  2‘2(M)8  37688  S9U9“  i*1687  94575  69660  00863  13*290  071509 

1031 

1061 

3-02571  53839  01,340  66612  28844  7.3990  78253  18778  56167  59346  12-209  837461 

1061 

1063 

3-02653  3264,3  23296  7.3697  14741  9462*2  8.3093  72,351  33664  50701  42150  299662 

1063 

1069 

3*02897  77052  08773  01749  01456  79857  S6936  27594  48925  00824  96999  029598 

1069 

10S7 

3-0362  2 95440  86*’94  .3399*2  62573  76344  44115  71246  06239  23.336  4*2216  494710 

1087 

1091 

i-(l378'2  47,30.3  88341  87761  106.34  29318  .59826  96.326  1148*2  20421  017*25  763338 

1091 

1093 

>*03862  01619  49702  79226  92555  27640  43892  49476  76830  67575  5<X)87  010561 

1093 

Ui97 

1 040*20  6627.3  74711  132*21  54B32  40,3.31  60744  80236  80.362  48547  77531  009418 

10974 

HYPERBOLIC  LOGARITHMS. 


Tab.  7. 


N.  Logar.  N.  Logar.  N.  Logar.  N.  Logar.  N.  Logar. 


-0099503 


■019802 


■0295588 


■0392207 


■048790^2 


058268C 


067658 


076961 


■0861 777 


0953102 


1133287 


122217 


1310283 


139761 


1484201 


1570037 


1655144 


1739533 


182321 


■2070142 


■2151114 


■223143 


■2311117 


ipaiiCT 


2468601 


r50k)-4054651  2 


6026880 


6780335 


■727548 


0 7419373  2-60 

0746687926I 

075 14 161  262 

07561220’263 
0-760805812  64 
0 765467s  2 65 
07701082  2-66 
37747272  267 
0 7793249  268 
3-78390i‘5  2 69 
07884574  270 
07929925  2-71 
3797307a2-72 
0-8O2OOl»2-73 
38O64759274 
0-8 1093022-75 

0-8153648  2-76 
0-8197798  2-77 
0-8241754  2-78 
3-8285518;2-7 

0-8329091 
3-8372475  2-81 

3 8415672  2-82 
3-8458683  2-83 
3-85015092-84 
3-8544153  2-85 
3-85866162-86 
3-8628899|2-67 
0-867  lO05|2-88 
0-8712933  2-8 
0-87546872- 


9OOI613 
■9042 1 82 


lab.  7. 


HYPERBOLIC  I,OGARITHMS. 


N.  Logar.  N.  Logar.  N.  Logar.  N.  Logar. 


1 -38379 1 i 1-51 
1-3912810  4 -i'i 

1-39376644-53 
1-39624474-54 
1-39871694-55 
I -401 1829  4-50 
1-4036429  4-57 
1-4060970  4-58 
1 -4085450  4-59 

1 -4109870  4-60 

1-4134230  4-61 
1-4158532  4-62 
1-4182774  4-63 
1-4206^8  4-64 
1-4231083  4-65 
1-4255151  4-66 
1-42791604-67 
1-4303112  4-68 
1-43270074-69 
1-4350845  4-70 
1-43746264-71 

1-4398351  4-72 

1-44220204-73 

1-44456334-74 

1-44691904-75 

1-44926924-76 

1-45161384-77 

1-45395304-78 
1-4562868  4-79 
1-4586150  4-80 
1-46093794-81 

1-463-2554  4-82 
1-4655675  4-83 
1-4678743  4-84 
1-4701758  4-85 
1-4724721  4-86 

1-47476304-87 

1-4770487  4-88 
1 -4793-292  4-8<) 
1-4816045  4-90 
1 -4838747  4-91 
1-4861397  4 -92 
1 -4883990  l-i>3 
1-4906544  4-04 
1-4929041  4-^ 
1-495348!-  4-9C 
1-4973884  4-9; 
1-4996231  4-98 
1-501852;  4-gc 
1 -5040774  5-OC 


1-506-2971  5-01  1 
1-5085120  5-02  1 

1-51072195-03  1 
1-51292705-04  r 
1-5151272  5-051 
1-5173226  5-061 
1-51951325-07  1 
I -5216990  5-08  1 
1-5238800  5-091 
1-5260563  5-10  1 
1-5282278  5-11  1 
1-53039475-12  1 
1-53255695-13  1 
1-53471445-141 
1-5368672  5-15  1 
1-53901545-16  1 
1-5411591  5-17  1 

I-543298I  5-18  1 
1-54543265-191 
1-54756255-20  1 
1-54968795-21  1 
1-5518088  5-221 
1-55392525-23  1 
1-5560371  5-24  1 
1-55814465-251 
1-56024765-261 
1-5623463  5-27  1 
1-5644405  5-281 
1-56653035-29  1 
1-56861595-301 
1-5706971  5-31  1 

1-57277395-321 

1-5748465  5-33  1 

1-57691475-341 
1-57897875-35  1 

1-5810384  5-301 

1-58309395-37  1 

1-5851452  5-381 

1-58719235-391 

1-5892352  5-401 
1-59127395-41  1 
1 -5933085  5-42  1 

1-59533905-43  r 

1-5973653  5-44  1 
1-5993870  5-45  1 
1-6014057  5-46  r 
1-6034198  5-47  1 
1-605429J,  5-48  !■ 
1-607435!  5-491 
1-6(^37c.  5-50|i 


3E 


01143595-51  1-; 
01342995-52 
61542005-53  t-; 
6174061  5-54  1-; 
0193883  5-55  1-; 
6213665  5-56  1-; 
6233408  5-57  1-; 
6253113  5-58  1-; 
6272778  5-59  1-; 

62924055-60  1-; 
63119945-61  1-; 
6331544  5-62  1-; 
63510575-63  1-; 
6370531 5-Q4 1- 
^899675-65  1- 
64093665-66  r 
64287275-67  1- 

6448051  5-68  1- 

6467337  5-69  1 - 

64865865-701- 

65057995-71  1- 

65249745-721- 
65441135-73  1- 
65632155-74  1- 

6582281  5-75  1- 

66013105-76  1- 

6620304  5-77  1 • 

66392615-78  1- 

6058182  5-79  1- 
6677068  5-801- 
66959185-8I  1- 
67147335-82  1- 

6733512  5-83  1-, 

67523575-84  1-; 
67709005-85  1-; 
67896405-86  1-; 
6808279  5 -87  1-; 
68-26884  5-88  r; 
0845454  5-89  1-; 
68639905-90  1-; 
6882491  5-91  !■; 
6900958592  1-; 
69193915-93  1-; 
6937791  5-94  1-; 
69561565-95  1-; 
6974488  5-96  I •; 
6yg27s65-g7  i-; 

7011051  5-98  I-; 
7029283  5-99 1 •; 
70474816-00  1-; 


/ 


(Tab.  7.  HYPERBOLIC  LOGARITHMS.  (21l)| 

N. 

Logar. 

N. 

Logar. 

N. 

Logar. 

N. 

Logar. 

8-51 
8-52 
8 -53 
8-54 
8-55 
8-86 
8-57 
8-88 
8-59 
8-60 
8-6l 
8-62 
8'63 
8-64 
8t)5 
8-66 
8-67 
868 
8-69 
870 

871 

872 

873 

874 

875 

876 

877 

878 

879 
8-80 
8-81 
8-82 
8-83 
8-84 
8-85 
8-86 
8-87 
8-88 
8-89 
8-90 

2-141-2419 

2-1424163 

2-1435894 

2-1447610 

2-1459313 

2-1471002 

2-1482677 

2-1494340 

2-1505988 

2-1517622 

2-1529244 

2-1540651 

2-1552445 

2-1564026 

2- 1575593 

2-1587147 

2-1598688 

2-1610215 

2-1621729 

2-1633230 

2-I6447I8 

2-1656192 

2-1667654 

2-1679102 

2'lt^37 

2-1701939 

2-1713368 

2-1724764 

2- 1736147 

3- 1747517 
2-1758874 
2-1770219 

2-1781550 

2-1792869 

2-I8O4175 

2-1815468 

2-1826748 

2-1838016 

2-I849270 

2-1860513 

8-91 

8-92 

8-93 

8-94 

8-95 

8-96 

8-97 

8-98 

8- 99 

9- 00 
901 
9-02 

903 

904 

905 

906 

907 

9-O8 

909 

910 

911 

912 

9-13 

914 

9‘15 

916 

917 

9'18 

919 

9-20 

9-21 

9-22 

9-23 

9-24 

9-25 

9-26 

927 

9-28 

929 

9-30 

2-1871742 
2-1 882959 
2-1894164 
2-1905356 
2-1916535 
2-1927702 

2-1938837 

2-1949999 

2-1961128 

2-1972246 

2-1983351 

2-1994443 

2-2005524 

2-2016592 

2-2027648 

2-2038691 

2-2049723 

2-2O6O742 

2-2071749 

2-2O82744 

2-2093727 

2-2104698 

2-2115657 

2-2126604 

2-2137339 

2-2148462 

2-2159373 
2-2170272 
2-2181 159 
2-2192035 
2-2202898 
2-2213750 
2-2234590 

2-2235419 

2-2246236 

2-2257040 

2-2267834 

2-2278615 

2-2289385 

2-2300144 

9-31 

9-32 

9-33 

9-34 

9-35 

9-36 

9-37 

9-38 

9-39 

9-40 

9-41 

9-42 

943 

9-44 

9-43 

9-46 

9-47 

9-48 

9-49 

9-50 

9-31 

9-52 

9-53 

9-54 

9-55 

9-36 

9-37 

9'38 

9*39 

960 

9"6i 

9-62 

9-63 

964 

9-65 

9-66 

967 

9-68 

9-69 

970 

2-2310891 

2-2321626 

2-2332350 

2-2343062 

2-2353763 

2-2364433 

2-2375131 

2-2385797 

2-2396453 

2-2407097 

2-2417729 

2-2428351 

2-2438961 

2-2449560 

2-2460147 

2-2470724 

2-2481289 
2-249 1843 
2-2502386 
2-25129I8 

2-2523439 

2-2533947 

2-2544446 

2-2554935 

2-2565411 

2-2575877 

2-2586332 

2-2596775 

2-2607209 

2-2617631 

2-2628042 

2-2638443 

2-2648832 

2-2659211 

2-26^79 

2-2679930 

2-26^83 

2-2700619 

2-2710944 

2-2721259 

971 

972 

973 

974 

975 

976 

977 

978 

979 
9’80 
q-81 
9-82 
9-83 
9-84 
9‘85 

- 9 86 
9-87 
9-88 
9-89 

990 

991 

992 

993 

9- 94 

995 

996 

997 

998 

999 

10- 00 

loo-o 

1000 

10000 

100000 

2-273 136a 

2-2741856 

2-2732139 

2-2762411 

2-2772673 

2-2782924 

2-2793165 

2-28O3395 

2-2813615 

2-2823824 

2-2834023 

2-2844211 

2-2854389 

2-2864557 

2-1874713 

2-2884862 

2-2894999 

2-2905125 

2-2915241 

2-2925348 

2-2935444 

2-2945529 

2-2955605 

2-2065670 

2-3973726 

2-2985771 

2-2995806 

2-3005831 

2-3015846 

2-3025851 

4-6051702 

6-9077333 

9-2103404 

11-51292546 

SE  2 


Digitized  by  Goodie 


Tab.  8’.  roGisTic  logarithms.  (215) 

+8  49T5O  5I  58  5T  57  58  59  80  62  6? 


5 0945 
0944 
5 0942 
190941 
20  09:39 


0969  < 
096  f< 
210966 

3 0965 

4 0963 
09621 


6|0960|087I  0T8 
[)869'o782 
0868'0780 
08660779 
0865  07 


0959|(] 
095 
9 0956 
10  0954 
0953 


11 
I2j0951 


2380  2940  3(MK> 
08800792 
087810790 
0877  07B9 


0875: 

0874 

0372 


(>95i 

0948 

094 


0863 

1862 

0(0860 

0859 


•>938 

09:36 

^>935 

0933 

0932 

0931 

092: 

0927 

0926 

>92 


0923 

0921 

09*21 

0918 

0917 

0915 

0914 

0912 

0911 

0909 


0893 
52  0891 
53|0890 
0888 
0687 
0885 
0384 
081 
0881 
08H( 


183  O' 


306< 

0706 


0704  0620 


078 

0786 

07K5 


070; 

0702 

0700 

0699 

0697 


0696  0612 


0856 

0855 

0853 

0852 


0694 

0693 

0692 


07 

0774 

0773 

0772 


0690  0606 


0857  0770 


0769 

0767 

0766 

0764 

'n"?i 


08500763 


0849  0762 
0847!o760 
0846|0759 
0844:0757 
08430756 
10  0841,'o75+ 
!9  0840,0753 
0838l075l 
0837;0750 
!4  083i;0749 


0834  0747 
0833,0746 


0662 
0661 

!0|083l  0744  »659|< 
083(i:i»743|0658 
0828  0741  06561 


il2( 

062] 


0680 

0(>ST 

0(>86 

0685 

0683 

0682 

0680 

0679 


0605 

0603 

1602 

0601 

0599 

0598 

059( 

0595 


0678  0594 


0676 

0675 

0673 


0592H>31(>P 
059 
05«( 


0672  058H  050< 


0670 


0669  05S5  0503 


0668 

0666 

0665 

0663 


08270740 
08250739 
08240737 
0822  0736 
0821  0734 


0908 
0906(1 
0905 
09031 
•>902 
0900' 
0899 
0897  0809 
0896 
0894 


0819  0733 
)818l0731 
0816:0730 


0814  0727 


0812 

0811 


0808 

0806 


0805 

0803 

0802 

0801 

0799 

0798 

0796 

95 

0793; 


)64s 

0647 

0645 

0644 

064 


0726 

0724 

072.1 

0721 

0720 


0719 

071 

0716 

07U 

0713 

0711 

0710 

0709 

0707 


0792|070i 


065.5 

0654 

0652 

0651 

0649!< 


0641 
0640 
3 0638 
0637 
0633 


0634 

0633 

0631 

063010. 

0628 

0627 

0626 

0624 

0623 

U)621 


>619 
>617 
1)616 
0615 
()<;  I : 


3180 

0539(1 

0537 

0536 

>5.3.'» 

053:' 

0532 


0610 

0('*09 

060b 


0517 
0516 
6 05U 
0513 
0.51 


I 0509 

0507 


0587 


0584 

0583 

0581 

0380|< 


0579 

057 

>576 

0574 

>573 


0572 
05  7< 
0.569 
0568 
>566 


0565 
0563 
0.562 
0561 
2 0559 


0.558 

0.557 

0555 

0554 

0552 


0551 
0550 
0548  C 


>.531 

0529 

052b 

0526 

0525 

0524 

0522 

0521 

0520 

0518 


04.36 

0435 

04.34 
0432 
2 0431 


0505 


0430 

'90428 

0427 

0426 

0424 


0502|' 

>501 

0499 

(498  • 
497 
(495 
(494 
(493 
(491 
(490 
(489 
0487 
0486 
0484 
0483 
>4S2 
04H( 
0479 
U47b 


04761 

047.5 

(474 

(472 

0471 


10468 

1467 


>547  0466  0386 


0384 

0383 


0546  0. 

0544  0. 

0.543  0 

0541  046o|0381 
0.540 
0.5.39 


>464 

463 

1462 


04.59 

(45 


)‘240 


458 

04.56 

045.5 

0454 

04.5* 

0451 


0378k>300 
>377K)298 
0375W297 
(>:J74'0296 
2 0.373  k)294 
0.37 1 0293 


0450 

0448 

0447 

0446 

0444 

0443 

0442 

0440 

0439 

0438 


1)  0370V)«o<2 
0369[029I 


0350  0273 


0423 

(422 

0420  (1 

(419 

0418 

0416 

0415 

0414 

0412 

0411 


0410 

(408 

0407 

0406 

0404 

0403 

0402 

0400 

0399 

0598 


0.396 

0395 

0394 

0392 

039 


0470  0390 


0388 

0387 


0382 


0:179 

0378 


3420 
02^ 
0221 
(>•220 
0219 
0218 
0216 
021.5 
0214 
(>367‘0289  i>213 
0366|0'288  021 1 
0210' 


0365l()287 
0363  0*28.5 
0362lo28i 
0361(0283 
Jn<> 


03590282 
0358  0280  < 


0357 

03.56 

0354 

0353 

0352 


027  y 
027K 
027i 
0275 
0274 


0.349 

0348 

0346 

0345 


0271 

0270 

0‘26 

0267 


0344 

0:42 

>341 

0340 

0339 

0337 

0336 

0335 

0333 

0332 


()266}C 

026, 

0264 

0*262 

0261 

0260 

0*258 

0257 

0*256 

0255 


0.331 

0329 

0328 

0327 

0326 

0324 

032J 

0322 


ly  0.320  0243 
0319 


0318 
0316 
0315 
0314 
1 0313 


0208 

0206 

0205 

0*204 


0132 
0131 
0130 
0129 

0127  (K>53 
OI26!oo52 
01-25:0051 
01240050 
01220049 
0196  0121*0047 


9|0202 

0201 

6j0200 

0199 

0197 


901 


0253 

0*252 

0‘25I 

0*250 

1)246 

1)247 

0246 

0244 


'024' 


0234  • 
13 

0232  0 
>2.30  ( 
;)229 


0311 

0310|023; 

0309 
0307  c 

0306  (1 
0305 
0304 

0302|0*>2.i 

0301 

0;{H) 


0228 

0*227 


0224 


34M)3540 

(n47 
0146  (] 
0145 
0143 
0142 
UUl 


0140 

0139 

0137 

0136 

0135 


(V209  0I34 


0073 

)07 

0071 

0069 

0066 

006' 

0066 

0064 

0063 

0062 

0061 

0060 

0058 

00.5 

0056 

0055 


I)l93't>l'i00046 


l)ly»  0l  I9(K43 
Mpl  171)044 
0191  0116,0042 


llSOtol  15  0041 

;3  01 89  01 14I0040 

018701 12()039 
0186  01110038 
018301100036 

OI84IOIO9W3 
0182|0l07|0034 
0106  0033 
0105  0031 


0181 

0180 

0179 

0177 

0176 

0175 

0174 

0172 


0104  0030 


0103 

0101 


0029 

0023 


0099 

0098 


01000027 


002.3 

0024 


0171  0096p0‘23 
0170009,30022 


0169'0094i>0'21 


016710093 
2 0166  0091 


0165 


009(1 


0'>41 

0239pl63KH)89 

0236  (1 

0237 
0235 


1162 

0161 


0088 
0087 
0160  0085 


0158 

015' 


0152 

0151 

01 

0)48 


.30 1 


02  2 '.!0 1 47 


0019 

0018 


>00171 

0016 

0015 

0013 

0012 


1)084 

0083 


0011 
OOlOll 
1.36|00»2  0008 
0007 
0153k)079  0006 


007: 

1X)7.' 


0078  0005 


0004 

0002 


0074 1)001 
M)7  ;Wo(> 


3600 

9999 

9998 

9996 

9995 

9994 

9993 

9992 

9990 

9989 


:>660 

9928 

9927 

99*26 

99*25 

992:) 

99'2*2 

9921 

99*20 

9919 

9918 


9988  9916 


998 

9986 

9984 

9983 

9982 

9981 


9915 
9914 
9913 
9912 
99  Uj 
9909 


9978 

9977 

9976 

9975 

9974 

9972 

9971 


9980  9908 


9907 

9906 

9905 

9903 

9902 

9901 

9900 


99709899 
99699897 
9968  9896 
99669895 
9965,9894 
9964  9895 


9963,9892 

996219890 

99609889 

9959,9888 

9958,9887 


9957:9886 
9956,9885 
954'96R3 
9953988*2 
995*2  9881 


9951  9.S8O 

9y.H>,9879 
9948  9877 
9947  9876 
9946.987.S 


994519874 
9944  9373 
9942  987*2 
9941j9870 
9940  9869 


9939 

9938 

9937 

9935 

9934 

9933 

9932 

9931 

91)'.'" 

"926 


9868 

9867 

9866 

986.3 

"863 

9862 

9861 

9860 

"8.39 

9858 


3720  3780 
W8 
9856 
9855 
9854 
9853 
985-2 


9851 

9849 

9848 

9847 

9846 

9845 

9844 

9842 

9841 

9840 

9839 

9838 

9837 


9788 

9787 

9786 

9785 

9784 

9782 

9781 

9780 

9779 

9778, 

9777 

9775 

9774 

9773 

9772 

9771 

9770 

9769 

976' 


9835'9766 
9834j9765 
98339764 
98329765 
9831  9762 
98309761 
982919759 
9827;9758 
9826  9757 
9825|9756 
9824|9755 
9823(9754 


98229753 
9820  9751 
9819.9750 
98189749 
9817;9748 


9816'9747 
9815,9746 
9813,9745 
9812  9744 
9811  9742 


9810  9741 
9809,9740 
9808,9739 
9807.9738 
98059737 
98049736 


98039704 
9802:9733 
"801 '9732 
9800:9731 
9798|9730 
97979729 
97969728 
9795;9727 
9794  9725 


9793 

9792 


9724 

9723 


9790  9722 
9789  9721 
9788  97'20 


(216) 


LOGISTIC  LOGARITHMS. 


Tab.  8. 


96W  9578 


9577  9.512 


«08fi  y02H  997 1 89 1 4 8858 


88568801 


926 1 9'2tH)|9 1 40^908 1 9023  896 


9575195 1 019446193831932019259,9 1 98 


9509  9445  9381  »3 1 «9258  9 J 97 


97J)6!963919573l9508l9444l9380l93 1 8l9257‘9  J 96 


97059638957 


9704!9637  957l|9506|9442'937ftj9316 


15  9703  963 


95011943719.374  931 


925319192 


9252(9191 


24  9693  9626  956rt9495i943 1 9368 


9077  9019  896 


r 


854187991 


890318848187921 


9015  8958 


8619690  982419558  9493W429 

9557  9492  9428l9365|930: 
28j9688  962119555  9491  9427  9364  930 
2919687  9620|9554|949O»426  9363  930 


3119685  9618|9.55219487i9424!9361 


9014  895 


901 3 8955188991884318788 


924919 1 88  9 1 2W9070I90 1 2 89 


92489187»I28KH>69  90I  l»953  8897 


9247  9 1 86!9 127B068I90 1 0 8952  8896 


IfiTHiXig!’ 


889418838167831 


900269458888 


3319683  96 1 6 9.55(H9485  949 1 i9359P297 


9681  9615  9.54«94849420'9.358|9296i 
680  9614  9548  9483b)419i9356 


9482l94T8i9355p293  9232 
948 1 194 1 7l9354|9292|933 1 19 1 7 


9480H»416‘9353 


9236l9176l9I17l9058 
91J6I9057 


I.3812677  96101 


wmm' 


QAOfl 


1451966919603 


iSfflEal 


966719600 

9666I9599 


j50|9664|959 
t.5ll9662|9596|953(.i 


289  9228  9168 


9225  9165 


IUU9055 


8996893 


8993  89.36^860 


893588798824 


49  8992  89358878  8822 


48  8991  8934  8877  882 


9047  8990  89.33  8876 


89328875 


9044  8987  8930  8874 


TABLE  IX. 


LOGARITHMIC 

SINES  AND  TANGENTS 

to 

tlFERV  SECOND 
IN  THE  FIRST  TWO  DEGREES. 


Digitized  by  Google 


(218)  0 Deg. 


o' 


LOG.  SINES. 


Tab.  9. 


4637361  6-7647561  6-940(»47.i  7 0637860  7-1626960 
4709047  6-7683602  6-9432534  7-0675918  7-1641412 
986604916-4779665  6-7719347  6-9456462  7-0693901  T-1655817 
315-1626961  6-48491546-7754800  6-9480259  7-0711810  7-1670173 

4 5-2876349  6-4917548  6-7789965  6-9503926  7-0729646  7-1684483 

5 5-3845449  6-4984882  6-7824849  6-9527465  7-0747408  7-1698745 

6 5-4637261  6-5051 188  6-7859454  6-9550878  7-0765099  7 1712961 
5306729  6-51 16497  6-7893786  6-9574164  7-0782717  7-1727131 

5-5886649  6-5180838  6-7927848  6-9597327  7 
63981 74|6-5244239  6-7961645  6-9620366  7-0817741 

5306729  6-7995182  6-9643284  7 -0835 14817 -17693641 
1 1|5-7269676)6-5368332  6-8028461  6-9666082  7 -085248517 -1783351 1 
5429074  6-8061488  6-9688760  7-0869753 


7-2418771  7 
7-2430818  7 
7-2442832  7 
7-2454813  7 
7-2466760  7 
7-2478675  7 
7-2490557  7 


•3088239 
•309856 
3108870 
•31I9149I.-. 
3129404 
•3139635,_ 


125-7647561 


13  5-7995182  6-5488977  6-8094265  6-971 1321 

1 4 5 -83 1 7029  6 -5548066  6 -8 1 26796  6 -9733765 

15  5-8616661  6-5606361  6-8159086  6-9756094 

16  5-8896948  6-5663884  6-8191137  6-9778309 

17  5-9160238  6-5720656  6-8222954  6-9800410 

1 8 5-9408474  6-5776695  6-8254539  6-9822400 


7-0782717  7-1727131  7-2502407  7' 
7-0800264  7-1741254  7-2514225  7 
7-0817741  7-1755332  7-2526010  7 
7 -0835 148  7-1 769364  7 -2537764  7 - 
7-0852485  7-1783351  7-2549485  7 
7-0869753  7-1797293  7-2561 1 76  7 


3200518 

3210583,. 


19p-96432S5  6-5832019  6-8285896  6-9844279 
2015-9866049  6-5886648  6-83170'.'9  6-9866048 
6-0077942  6-5940599  6-8347939  6-9897709 
iii6-0279975  6-5993887  6-8378632  6-9909262 
'■'6-0473027  6-6046529  6-8409109  6-9930708 
6-0657861  6-6098541  6-8439379  6-9952050 


ijiv-0835149  6-6149938  6-8469428  6-9973287 

■ ■ 6-1005482  6-6200733  6-8499277  6-99944-20 
.,.6-1169386  6-6250941  6-8528922  7 0015451 

■ 6-1327329  6‘6300575  6-8558365  7-0036381 
6-1479729  6-6349649  6-858761 1 7-005721 1 

30  6-1626961  6-6398174  6-8616661  7-0077941 

31  6-1769366  6-6446162  6-8645518  7-0098572 

32  6-1907248  6-6493627  6-86741847-01 19107 

33  6-2040888  6-6540578  6-8702663  7-0139544 
6-2170538  6-65870-27  6-87309.55  7-01,59886 

.3516-2296429  6-6632985  6-8759065  7-01801.32 
36p-2418774  6-6678461  6-8786994  7-0200285 
—*6-2537766  6-6723466  6-8814745  7-022O345 
6-2653585  6-6768009  6-8842319  7-0240313 

39  6-2766395  6-6812100  6-8869719  70260189 

40  6-2876349  6-6855748  6-8896948  7-0279975 

41  6-2983587  6-6898962  6-8924007  7-0299671 

42  6 -3088242  6 -694 1 750  6 -8950898  7-0319278 


.3  6-3190433  6 
"'6-3290275  6 
.,.6-33878746 
••^'6-3483327  6 
..6-3576727  6 
^“16-3668161  6 
6-3757709  6 
5016-3845449  6 
, -3931450  6 
"’'6-4015782  6 
-4098507  6 
54K-4I79686  6 


-6446162  6 
-6493627  6 
-6540578  6 
-6587027  6 
-6632985  6 
-6678461 6 
-6723466  6 
-6768009  6 
-6812100  6 
-6855748  6 
-6898962  6 
-6941750  6 
-6984121 6 
-7026082  6 
-7067641 6 
-7108807  6 
-7149586  6 
-7189986  6 
-7230013  6 
•7269675  6 
•7308978  6 
•7347929  6 
•7386533  6 
•7424797  6 


•0098572 

•0119107 

•0139544 

•01,59886 

•01801.32 

•0200285 

•022O345 

•0240313 

•0260189 

•0279975 

•0299671 

•0319278 


•8977624  7 
•9004187  7 
•9030588  7 
•9056829  7 
•908'2913  7 
•9108841 7 


•9134615  7 
•9160237  7 
•9185709  7 
•92110337 
•9236209 
•926124117 


•0338796 

•0358228 

•0377573 

•0396832 

•0416006 

•0435096 

•0454103 

•0473026 

-0491868 

•0510628 

-0529307 

•0547906 


55  6-4259376  6-7462727  6-9286129  7-0566426 

56  6-4337629  6-7500328  6-9310875  7-05848681 

57  6-4414497  6-7537607  6-9335481  7-0603231 
•4490029  6-7574569  0 9359948  7-0621517 
•4564269  6-761 1218  6-9384278b-063972 

...  -469J261  6-7647B61  6-9408473 


7 -088695317  • 1 8 1 1 1 90  7-2572835  7 • 
7-0904085  7-1825043  7-2584462  7- 
7-0921 149  7-1838353  7-2596059  7- 
7-0938147  7-1852618  7-2607625  7- 
7 -0955079  7 ■ 1 866340  7 -26 1 9 1 60  7 • 
•0971945  7-18800 187 -2630664  7 • 
7-0988745  7 1893654  7-26421.38  7- 
7-1005481  7-1907247  7-2653.582  7- 
7-10-22153  7-1920797  7-2664996  7- 
7-1038760  7-1934.306  7-2676380  7- 
7-105.5305  7-1947772  7-2687734  7- 
7-1071787  7-1961197  7-2699058  7- 
7-1088-206  7-1974580  7-2710353  7- 
7-1 104564  7-1987921 7-2721619  7- 
711-2(18607-2001224 7-2732856  7- 
7-1137095  7^014485  7-274406.3  7- 
7-1153270  7--2027706  7-2755242  7- 
7-1 169385  7-2040886  7-2766.392  7- 
7-1185440  7-2054027  7-2777514  7- 
7-1201436  7-2067128  7-2788607  7- 
7-1217374  7-2080189  7-2799672  7• 
7•1233^537•209321l7•28107087• 
7-1249074  7-2106195  7-2321717  7- 
7-1264838  7-2119140  7-283-2698  7- 
7-1280545  7 2132046  7-2843651  7- 
7-1296195  7-2144914  7-2854577  7- 
7-131 1789  7-2157744  7-2865475  7- 
7-1327328  7-2170536  7-2876346  7- 
7-1342811  7-2183290  7-2887190  7- 
7-1358238  7-2196008  7-2898006  7- 
7-1373612  7-2208688  7-2908796  7- 
7-1388951  7-2221331  7-2919560  7- 
7-1404196  7-2-23393b  7-2930296  7- 
7-1419408  7-2246508  7-29410067- 
7-1434566  7-2259041  7-29516907- 
7-1449672  7-2271539  7-296-2347  7- 
7-1464726  7-2284001  7-2972979  7- 
7-1479727  7 -2296427  7-2983584  7- 
7-1494677  7-2308818  7-2994164  7- 
7-1509576  7-2321173  7-.3004718  7- 
7-1524423  7 -2333494  7-3015246  7- 
7-1539221  7-23457797-3025749  7- 
7-1553967  7-2358030  7-3036227  7- 
7-1568664  7-2370240  7-3046679  7- 
•1583312  7-2382429  7-3057106  7- 
7-1597910  7-2394577  7-3067509  7- 
7-1612459  7-2406691  7-30778867- 
-16269607-2418771  7-30882397- 


35115551 
3520925  1 
3530275  I 
3539604  I 
3548914  1 
3558203  1 
3567473  I . 
3576723 
3585954 
3595165 
3604356 
3613528  6 
-3629681 
-3631814 
•3640999 
•3650024 
3659100  I 
•3668157 


1 

1 58'  1 

1 sr 

0 Deg. LOG.  TANGENTS. (219) 


./ 

"o 

I 

3 

3 

4 
i 
6 

7 

8 
9 

10 

11 

13 

13 
U 

15 

16 

17 

18 
19 

30 

31 
33 
33 
31 

35 

36 

37 

38 

39 

30 

31 
33 
33 
31 

35 

36 

37 
:38 
39 
Hi 
11 
W 
l;i 

14 
1.'. 
16 

17 

18 
19 

50 

51 
53 

53 

54 

55 

56 

57 

58 

59 

60 

O' 

1' 

2' 

3' 

4' 

5' 

tj' 

7' 

"- 

4-6855719 

4- 9866019 

5- 1636961 
5-3876349 
5-3815449 
5-4637361 
5-5306739 
5-5886649 
5-6398171 
5-6855719 
5-7-369676 
5-7647561 
5-7995183 
5-8317039 
5-8616661 
5-8896948 
5-9160338 
5-9408474 
5-9643385 

5- 9866049 

6- 0077943 
6-0379975 
6-0473027 
6-0657861 
6-0835119 
6-1005482 
6-1169386 
6-1327329 
6-1479729 
6-1626961 
6-1769366 
6-1907248 
6-2040888 
6-3170538 
6-2296429 
6-2418774 
6-2537766 
1-2653585 
6-2766395 
6-2676319 
6-2983587 
6-3088212 
6-3190433 
6-3290275 
6-3387874 
6-3483327 
6-3576727 
6-3668161 
6-3757709 
6-3845449 
6-3931450 
6-4015782 
6-4098507 
6-4179686 
6-4259376 
6-4337629 
6-4411497 
6-4490029 
6-4564269 
6-4637261 

6-4637261 

6-4709047 

6-4779666 

6-4819154 

6-4917549 

6-198488-3 

6-5051188 

6-5116197 

6-5180838 

6-5214210 

6-5306729 

6-5368332 

6-5429071 

6-5488977 

6-5518066 

6-5606361 

6-5663885 

6-5720656 

6-5776695 

6-5832020 

6-5886649 

6-5940599 

6-5993887 

6-6046530 

6-6098512 

6-6149938 

6-6200733 

6-6250941 

6-63<X)576 

6-6349649 

6-6398171 

6-6146163 

6-6493627 

6-6540578 

6-6587027 

6-6632985 

6-6678461 

6-6723166 

6-6768010 

6-6812101 

6-6855749 

6-6898960 

6-6911751 

6-6984121 

6-7026082 

6-7067612 

6-7108808 

6-7149587 

6-7189987 

6-7230011 

6-7269676 

6-7308979 

6-7347929 

6-7386594 

6-7424798 

6-7462728 

6-7500329 

6-7537608 

6-7574570 

6-7611219 

6-7647562 

6-7617562 
6-7683603 
6-7719317 
6-7754800 
6-7789966 
6-7821849 
6-7859155 
6-7893786 
6-7927819 
6-7961616 
6-7995183 
6-8028162 
6-8061189 
6-8091266 
6-8126797 
6-8159087 
6-8191138 
6-8222955 
6-8251510 
6-8285897 
6-8317030 
6-8317910 
6-8378633 
6-8409110 
6-8439374 
6-8469429 
6-8499278 
6-8528923 
6-8558367 
6-8587612 
6-8616662 
6-8645519 
6-8674185 
6-8702664 
6-8730957 
6-8759066 
6-8786995 
6-8814746 
6-8842320 
6-8869721 
6-8896949 
6-8924008 
6-8950900 
6-89776-26 
6-9004188 
6-9030589 
6-9056830 
6-9082914 
6-9108842 
6-9134617 
6-9160239 
6-9185711 
6-9211034 
6-923621 1 
6-9261242 
6-9286130 
6-9310876 
6-9335482 
6-9359950 
6-9384280 
6-9408475 

6-9108475 

6-943-2536 

6-9156164 

6-9480261 

6-9503928 

6-9527467 

6-9550879 

6-9574166 

6-95973-28 

6-96-20368 

6-9643286 

6-9666084 

6-9688762 

6-9711323 

6-9733767 

6-9756096 

6-9778311 

6-9800412 

6-9822402 

6-98.W281 

6-9866050 

6-9887711 

6-9909264 

6-99307IO 

6-9952052 

6-9973289 

6- 9994422 

7- 0015454 
7-0036383 
7-0057213 
7-0077943 
7-0098575 
7-0119109 
7-0139546 
7-0159888 
7-0180135 
7-0200288 
7-0220348 
7-0240315 
7-0260191 
7-0279977 
7-0299673 
7-0319280 
7-0338799 
7-0358231 
7-0377576 
7-0396835 
7-0416009 
7-0435099 
7-0454105 
7-0473029 
7-0491870 
7-0510630 
7-0529310 
7-0547909 
7-0566429 
7-0584871 
7-0603234 
7-0621520 
7-0639730 
7-0657863 

7-0657863 
7-0675921 
7-0693904 
7-07I18I3 
7-0729649 
7-0747412 
7-076510-2 
7-0782720 
7-0800268 
70817744 
7-0835151 
7-0852488 
7-0869756 
7-0886956 
7-0904088 
7-0921153 
7-0938151 
7-0955082 
7-0971948 
70988749 
7-1005484 
7-1022156 
7-1038764 
7-1055309 
7-1071790 
7-1088210 
71 104567 
7-1120864 
7-1137099 
7-1153274 
7-1169389 
7-1185444 
7-1201440 
7-1217378 
7-12332.57 
7 1 249078 
7-1264842 
7-1280549 
7-1296199 
7-1311793 
7-1327332 
7-1342815 
7-1358242 
7-1373616 
7-1388935 
7-1404200 
7-1419412 
7-1434570 
7-1449676 
7-1464730 
7-1479732 
7-1494681 
7-1509580 
7-1524428 
7-1539225 
7-1553972 
7-1568669 
7-1583316 
7-1597914 
7-1612464 
7-1626964 

7-1626964 
7-164U17 
7 1655821 
7 1670178 
7-1684488 
7- 1698750 
7-1712966 
7-1727136 
7-1741259 
7-1755337 
7-1769369 
7-1783356 
7-1797298 
7-1811195 
7-18-25049 
7-1838858 
7-1852623 
7-1866345 
7-1880023 
7-1893659 
7-1907252 
7-1920802 
7-1934311 
7-1947777 
7-1961202 
7-1974586 
7-1987928 
7-200I23( 
7-201U91 
7-2027711 
7-2040892 
7-2054032 
7-2067133 
7-2080195 
7-2093217 
7-2106201 
7-2119145 
7-2132052 
7-2144920 
7-2157750 
7-2170542 
7-2183296 
7-2196014 
7-2208694 
7-2221337 
7-2233944 
7-2246514 
7-2259048 
7-2271545 
7-2284007 
7-2296433 
7-2308824 
7-2321180 
7-2333500 
7-2345786 
7-2358036 
7-2370253 
7-2382435 
7-2394583 
7-2406698 
7-2418778 

7-2418778 
7-2430825 
7-2442839 
7-24518I9 
7-2466767 
7-2478682 
7-2490564 
7-2502414 
7-2514231 
7-2526017 
7-2537771 
7-254949-2 
7 2561183 
7-2572842 
7-2584469 
7-2596066 
7-2607632 
7-2619167 
7-2630672 
7-2642146 
7-2653590 
7-2665003 
7-2676387 
7-2687741 
7-2699066 
7-2710361 
7-2721627 
7-2732863 
7-2744071 
7-2755250 
7-2766400 
7-2777521 
7-2788615 
7-2799679 
7-2810716 
7-2821725 
7-2832706 
7-2843659 
7-2854.185 
7-2865483 
7-2876354 
7-2887198 
7-2898015 
7-2908805 
7-2919568 
7-2930304 
7-2941015 
7-2951698 
7-2962356 
7-2972987 
7-2983593 
7-2994173 
7-3004727 
7-3015255 
7-3025758 
7-3036235 
7-3046688 
7-3057115 
7-3067517 
7-3077895 
7-3088248 

7-3088248 
7-3098576 
7-3108879 
7-3119158 
7-3129413 
7-3139644 
7-3149851 
7-3160034 
7-3I7019i 
7-3180328 
7-3190440 
7-3200528 
7-3210592 
7-3220634 
7-3230652 
7-3240648 
7-3250620 
7-3260570 
7-3270496 
7-3280400 
7-3290282 
7-3300141 
7-3309978 
7-3319793 
7-3329585 
7-3339356 
7-3349104 
7-3358831 
7-3368536 
7-3378219 
7-3387881 
7-3397521 
7-3407140 
7-3416738 
7-3426314 
7-3435870 
7-3445404 
7-3454918 
7-346441  f 
7-3473883 
7-3483334 
7*3492765 
7-3502176 
7-3511566 
7-3520936 
7-3.530286 
7-3539615 
7-3548925 
7-3558QI5 
7-3567485 
7-3576735 
7-3585965 
7-3595176 
7-3604368 
7-3613540 
7-3622692 
7-3631826 
7-3640940 
7-3650035 
7-3659112 
7-3668169 
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LOG.  CONTAGENTS, 


(220)  0 Deg.  LOG,  sines. Tab.  9. 


n 

1 

9 

9 

I 

J 

« 

7 

8 
9 

10 

11 

19 

13 

U 

13 

16 

17 

18 
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91 

22 

'23 

94 
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28 
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49 

43 

44 
43 

46 

47 

48 

49 

30 

31 
3» 
33 
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46 

45 
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43 

42 

41 

40 

39 

38 

37 

35 
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30 
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■•3668I57 

7-3677193 

7-3686213 

7-3695‘216 

7-3704198 

7-3713162 

7-3722107 

7-3731034 

7-3739943 

7-3748832 

7-3737705 

7-3766339 

7 3775396 

7-3784214 

7-3793014 

7-3801796 

7-3810361 

7-3819-308 

7-3828038 

7-3836730 

7-3843444 

7-3834192 

7-3862782 

7-3871424 

7-388005Q 

7-3888658 

7-3897249 

7-3903824 

7-3914381 

7-3922922 

7-3931446 

7-3939953 

7-3948444 

7-3956918 

7-3965373 

7-3973816 

7-3982241 

7-3990630 

7-3999042 

7-4007418 

7-4013778 

7-4024I2I 

7-4032449 

7-4040761 

7-4049057 

7-4037337 

7-4065601 

7-4073830 

7-4082083 

7-4090301 

7-4098303 

7-4106689 

7-41 14860 

7-4113016 

7-4I3I136 

7-4139282 

7-4147392 

7-4133487 

7-4163367 

7-4171631 

7-4179681 

7-4179681 

7-4187716 

7-4193737 

7-4203742 

7-421 1733 

7-4219709 

7-4227670 

7-4235617 

7-4243349 

7-4231467 

7-4239370 

7-4267239 

7-4273134 

7-4282993 

7-4290841 

7-4298673 

7-4306491 

7-4314295 

7-4322085 

7-4329861 

7-4337624 

7-4343372 

7-4333106 

7-4360827 

7-4368334 

7-4376228 

7-4383908 

7-4391374 

7-4399227 

7-4406866 

7-4414492 

7-4422104 

7-4429703 

7-4437289 

7-4444862 

7-4452421 

7-4459968 

7-4467301 

7-4475021 

7-4482529 

7-4490023 

7-4497304 

7-4304973 

7-4312428 

7-4519871 

7-4327302 

7-4534719 

7-4542124 

7-4549316 

7-4336896 

7-4364263 

7-4571618 

7-4378960 

7-4386290 

7-4393607 

7*4600912 

7-4608203 

7-4615486 

7-4622734 

7-4630011 

7-4637233 

7-4637233 
7-4644487 
7-4651707 
7-46.38916 
7-4666112 
7-4673296 
7-4680469 
7-4687629 
7-4694778 
7-4701913 
7-4709041 
7-471 6 134 
7-4723257 
7-4730347 
7-4737426 
7-4744493 
7-4731349 
7-4738394 
7-4763627 
7-4772649 
7-4779659 
7-4786658 
7-4793646 
7-4800623 
7-4807388 
7-4814342 
7-4821485 
7-4828417 
7-4835338 
7-4842248 
7-4849147 
7-4856033 
7-4862913 
7-4869779 
7-4876634 
7-4883479 
7-4890313 
7-4897136 
7-4903949 
7-4910750 
7-49I754I 
7-4924322 
7-4931092 
7-4937851 
7-4944600 
7-4951339 
7-4958067 
7-4964784 
7-4971492 
7-4978188 
7-4984875 
7-4991331 
7-4998217 
7-5004873 
7-501 1319 
7-5018134 
7-5024780 
7-5031395 
7-3038000 
7-5044593 
7-505II81 

7-5031181 

7-3057736 

7-5064321 

7-5070876 

7-3077422 

7-3083958 

7-3090483 

7-3096999 

7-5103506 

7-3110002 

7-3116489 

7-3122966 

7-31^434 

7-3133892 

7-3142340 

7-5148779 

7-31.33208 

7-5I6I628 

7-5168038 

7-3174439 

7-5180830 

7-3I872I2 

7-3193385 

7-3199948 

7-3206302 

7-3212646 

7-5218982 

7-5225.308 

7-3231623 

7-5237933 

7-3244231 

7-3230321 

7-3256801 

7-3263073 

7-3269335 

7-3273388 

7-3281833 

7-3288068 

7-3294293 

7-5300512 

7-3306721 

7-5312920 

7-5319111 

7-3325294 

7-5331467 

7-5337631 

7-5343787 

7-3349934 

7-5336073 

7-5362202 

7-5368324 

7-3374436 

7-3380340 

7-3386635 

7-5392722 

7-5398800 

7-3404870 

7-3410931 

7-3416984 

7-5423029 

7-54'29063 

7-3429063 
7-3433092 
7-3441112 
7-5447123 
7 3453123 
7-3439120 
7-3465106 
7-3471084 
7-3477053 
7-.H83015 
7-5488968 
7-.54949I3 
7-3500850 
7-5.306779 
7-3312700 
7-3518613 
7-3324318 
7-3530414 
7-3536303 
7-.3342184 
7-3546037 
7-3353921 
7 5339778 
7-5363627 
7-5371469 
7-.7377302 
7-3383127 
7-3388943 
7-3594753 
7-3600357 
7-3606332 
7-3612138 
7-3617917 
7-5623689 
7-3629432 
7-3633208 
7-3640957 
7-3646698 
7-3632431 
7-3658137 
7-5663873 
7-3669383 
7-3675289 
7-5680984 
7-5686672 
7-3692333 
7-3698026 
7-3703692 
7-3709331 
7-3713002 
7-3720646 
7-3726282 
7-3731912 
7-5737333 
7-3743148 
7-5748733 
7-5754336 
7-3739949 
7-5763534 
7-3771 113 
7-5776684 

7-3776684 
7-5782249 
7-3787806 
7-579.3356 
7-3798899 
7-3804433 
7-3809964 
7-3813483 
7-3821000 
7-3826508 
7 38.3‘2009 
7-5837303 
7-5842990 
7-5848470 
7-3833943 
7-5859409 
7-3864869 
7-5870321 
7-5873767 
7-5881206 
7-3886658 
7-5892063 
7-3897481 
7-5902893 
7-3908298 
7-5913696 
7-3919088 
7-3924473 
7-5929831 
7-5933223 
7-3940588 
7-5945946 
7-5931298 
7-3936643 
7-5961981 
7-3967313 
7-3972639 
7-3977938 
7-3983270 
7-3988576 
7-3993876 
7-5999169 
7-6004433 
7 6009733 
7-6015009 
7-6020277 
7-6023338 
7-6030792 
7-6036040 
7-6041282 
7-6046318 
7-6031747 
7-6036970 
7-6062187 
7-6067397 
7-6072602 
7-6077800 
7-6082991 
7-6088177 
7 609.3336 
7-6098530 

7 6098330 
7-6103697 
7-6108838 
7-6I140I2 
7-6II9I6I 
7-6124304 
7-6129440 
7-6I3437I 
7-6139695 
7-6144813 
7-6149926 
7-6155032 
7-6160132 
7-6165227 
7-6170313 
7-6175397 
7-6180474 
7-6183544 
7-6190609 
7-6193668 
7-6200721 
7-6203768 
7-6210809 
7-6215844 
7-6220873 
7-6223897 
7-6230913 
7-6235927 
7-6240933 
7-6243934 
7-6250928 
7-6‘253917 
7-6260901 
7-6263878 
7-6270850 
7-6275816 
7-6280777 
7-6285732 
7-6290681 
7-6293624 
7-6300562 
7-6303493 
7-6310421 
7-6315342 
7-6320238 
7-6323168 
7-6330073 
7-6334971 
7-6339865 
7-6344753 
7-63496,15 
7-6354312 
7-6339384 
7-6364250 
7-6369110 
7-6373965 
7-6378813 
7-6383659 
7-6388498 
7-6393332 
7-6398160 

7-6398160 

7-6402983 

7-6407800 

7-6412612 

7-6417419 

7-642-2221 

7-6427017 

7-6431808 

7-6436593 

7-6441373 

7-6446149 

7-6450918 

7-6453683 

7-6460442 

7-6463196 

7-6469943 

7-6474689 

7-6479428 

7-6484161 

7-6488839 

7-6493613 

7-6498331 

7-6303043 

7-6507731 

7-6512454 

7-6317131 

7-6321844 

7-6326331 

7-6531214 

7-6335891 

7-6540563 

7-6345231 

7-6349893 

7-6554530 

7-6559203 

7-6563850 

7-6568492 

7-6573130 

7-6577762 

7-6582390 

7-6587012 

7-6391630 

7-6596043 

7-6600830 

7-66034.33 

7-6610052 

7-6614643 

7-6619033 

7-6623817 

7-6628393 

7-6632969 

7-6637538 

7-6642103 

7-6646662 

7-6631217 

7-6635767 

7-6660312 

7-6664832 

7-6669388 

7-6673919 

7-6678443 
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0 Deg- LOG.  TANGENTS.  (221) 
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7 -3668 1 69 
7 '3677207 
7-3686227 
7-3695228 
7-3704210 
7-3713174 
7-3722119 
7-3731046 
7-3739955 
7-3748845 
7-3757718 
7-3766572 
7-3775408 
7-3784226 
7-3793026 
7-3801809 
7-3810574 
7-3819321 
7-3828051 
7-3836763 
7-3845457 
7-3854134 
7-3862794 
7-3871437 
7-3880063 
7-3888671 
7-3897263 
7-3905837 
7-3914395 
7-3922935 
7-3931459 
7-0939967 
7-3948457 
7-3956931 
7-3965389 
7-3973830 
7-3982255 
7-3990663 
7-3999055 
7-4007431 
7-4015791 
7-4024135 
7-4032463 
7-4040775 
7-4049071 
7-4057351 
7-4065616 
7-4073864 
7-4082097 
7-4090315 
7-4098517 
7-4106703 
7-411487.' 
7-4123030 
7 4I3II7I 
7-4139296 
7-4147406 
7-4155501 
7-4163.581 
7-4I7I646 
7-4179696 

7-4179696 
7-4187731 
7-4195752 
7-4203757 
7-4211748 
7-4219724 
7-4227685 
7-4235632 
7-4243564 
7-4251482 
7-4259386 
7-4267275 
7-4275150 
7-4283010 
7-4290857 
7-4298689 
7-4306507 
7-4314311 
7-4322101 
7-4329877 
7-4337640 
7-4345388 
7-4353123 
7-4360843 
7-4368551 
7-4376244 
7-4383924 
7-4391590 
7-4399243 
7-4406882 
7-4414508 
7-4422121 
7-4429720 
7-4437306 
7-4444879 
7-445-2438 
7-4459985 
7-4467518 
7-4475038 
7-4482546 
7-4490040 
7-4497521 
7-4504990 
7-4512446 
7-4519889 
7-4527319 
7-4534737 
7 4542141 
7-4549534 
7-4556913 
7-4564281 
7-4571635 
7-4578978 
7-4586308 
7-45936-25 
7-460D930 
7-4608223 
7-4615504 
7-4622773 
7-4630030 
7-4637273 

7-4637273 
7-4644506 
7-4651726 
7-4658934 
7-4666130 
7-4673315 
7-4680487 
7-4687648 
7-4694797 
7-4701934 
7-4709060 
7-4716173 
7-4723276 
7-4730366 
7-4737445 
7 4744513 
7-4751569 
7-4758613 
7-4765646 
7-4772668 
7-4779679 
7-4786678 
7-4793666 
7-4800642 
7-48076D8 
7-4814562 
7-4821505 
7-4828437 
7-4835359 
7-4842269 
7-4849168 
7-4856056 
7-4862933 
7-4869799 
7-4876655 
7-4883500 
7-4390334 
7-4397157 
7-4903969 
7-4910771 
7-4917562 
7-4924343 
7-4931113 
7-4937872 
7-4944621 
7-4951360 
7-4958088 
7-4964806 
7-4971513 
7-4978210 
7-4984897 
7-4991573 
7-4998239 
7 -.5004895 
7-5011541 
7-5018176 
7-5024802 
7-503I4I7 
7-5038022 
7-5044618 
7-.5051203 

7-5051203 
7-5057778 
7-5064343 
7-5070899 
7-5077444 
7-5083980 
7-5090506 
7-5097022 
7-5103.428 
7-51 KKW5 
7-5116512 
7-5 1 22989 
7-51-29457 
7 5135915 
7-514-2363 
7-5148802 
7-5155231 
7-5161651 
7-5168061 
7-5174462 
7-5180854 
7-5187236 
7-5193608 
7-5199972 
7-5-206326 
7-5212670 
7-5219006 
7-5225332 
7-5231649 
7-5237957 
7-5244256 
7-5250,545 
7-52568-26 
7-5263097 
7-5269.-160 
7-5275613 
7-5281858 
7-5288093 
7-5294319 
7-5300537 
7-5306746 
7-5312946 
7-5319137 
7-5325319 
7-5331492 
7-5337657 
7-5343813 
7-5349960 
7-5356098 
7-5362228 
7-5368349 
7-537446-2 
7 -.5.380566 
7-5386661 
7-5392748 
7-5398826 
7-5404896 
7-5410958 
7-5417011 
7-5423055 
7-5429091 

7-54-29091 
7-5435119 
7-5441 138 
7-5447149 
7-5453152 
7-5459147 
7-5465133 
7-5471111 
7-5477080 
7-548304-2 
7-54SS995 
7-5494941 
7-5500878 
7-5506867 
7-5512728 
7-5518640 
7-5524545 
7-5530442 
7-5536331 
7-5542212 
7-5548084 
7-5553949 
7-5559806 
7-5565656 
7-5571497 
7-55773;lu 
7-5583156 
7-5588974 
7-5594784 
7-5600586 
7-5606380 
7-5612167 
7-5617946 
7-5623718 
7-5629481 
■J'5635'238 
7-5640986 
7-5646727 
7-5652460 
7-5658186 
7-5663904 
7-5669015 
7-5675318 
7-5681014 
7-5686702 
7-5692383 
7-56980.56 
7-57037-22 
7-5709381 
7-5715032 
7-5720676 
7-5726313 
7-5731942 
7-5737564 
7-5743179 
7-5748786 
7-5754386 
7-5759979 
7-5765565 
7-5771 144 
7-5776715 

7-5776715 
7-578-2-280 
7-5787837 
7-5793387 
7-5798930 
7-5804466 
7-5809995 
7 5815517 
7-5821032 
7-5826540 
7-5832041 
7-5837535 
7-584302-2 
7-584850-2 
7-5853975 
7-5859441 
7-5864901 
7-58703.53 
7-5875799 
7-5881238 
7-5886670 
7-589-2096 
7-5897514 
7-59029-26 
7-5908331 
7-5913730 
7-5919121 
7-5924506 
7-5929884 
7-5935->56 
7-5940621 
7-5945980 
7-5951331 
7-5956677 
7-5962015 
7-5967347 
7-5972673 
7-597799-2 
7-598.3304 
7-598801 1 
7-5993910 
7-5999203 
7-0004490 
7-6009770 
7-6015044 
7-6020311 
7-('i02,5572 
7-6030827 
7-6036075 
7-6041317 
7-6046553 
7-6051782 
7-6057005 
7-6062222 
7-60674;13 
7-6072637 
7-6077835 
7-6083027 
7-6088213 
7-609:1392 
7-6098566 

7-6098506 
7-6103733 
7-6108894 
7-6114049 
7-0119197 
7-6124340 
7-61-29477 
7-6134607 
7-6139732 
7-6144850 
7-6149963 
7-6155069 
7-6160109 
7-6165264 
7-6170352 
7-6175435 
7-618051 1 
7-6185582 
7-6190647 
7-6195705 
7-6200758 
7-6205805 
7-6210847 
7-6215882 
7-622091 1 
7-6225935 
7-6230953 
7-6235965 
7-6-240972 
7-6245972 
7-6250967 
7-6255956 
7-6'.’60939 
7-6265917 
7-6270889 
7-62758.55 
7-6280816 
7-6285771 
7-62907-20 
7-6295664 
7-6300602 
7-6305534 
7-6310461 
7-6315382 
7-6320098 
7-6325208 
7-6330113 
7-633.5012 
7-6339905 
7-6.344793 
7-6349676 
7-63545.53 
7-6359424 
7-6364290 
7 '6369 1 51 
7-6374006 
7-6378856 
7-6383700 
7-63885.39 
7-6393373 
7-6398201 

7-6398201 
7-6403024 
7-6407849 
7-6412654 
7-6417461 
7-6422262 
7-6427059 
7-6431850 
7-6436635 
7-6441416 
7-6446I9I 
7 6450961 
7-64557-25 
7-6460485 
7-6465939 
7-6469988 
7-6474732 
7-6479471 
7-6484204 
7-6488933 
7-6493656 
7-6498374 
7-6503087 
7-6507795 
7-651-2497 
7-6517195 
7-6521888 
7-6526575 
7-6531258 
7-6535935 
7-6540608 
7-6545975 
7-6549937 
7-6554595 
7-65.59247 
7-6563895 
7-6568537 
7-6573174 
7-6577807 
7-6582435 
7-6587057 
7-6591675 
7-6596288 
7-6600896 
7-6605499 
7-6610097 
7-6614690 
7-6619-279 
7-6623863 
7-66-28441 
7-6633015 
7-6637585 
7-6642149 
7-6646709 
7-6651-263 
7-6655813 
7-6660.359 
7-6664899 
7-6669435 
7-6678966 
7-6678499 
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(222)  O Deg. 


Iff  ir 


LOG.  SINES. 


Tab.  9. 


7-6941733  7-7189966  7' 
7-6945988  7-7193986  7- 
7-6950240  7-7198001  7- 
7-6954487  7-7202013  7- 
7-6958730  7-7206021  7 
7-6962969  7-7210026  7- 
7-7214027  7 


7-721802417 
7 

7-722600717 


7-72339767 

7237955b 


6996734  7-724193 


7-7245902  7 
7249869  7 
7-7253834  7 


7021886^-7265705 


7-7026064  7-726955 
7-7030238(7-7273601 
7-7034407 
7-703857317-7281483 


7042735 


7-7289351 


7-7-293279 


7-7301125 


-730504- 


7-7312868 


7-7320679 


7328476 


7-7332369 


7340145 


7-7344028 


7-7347908 


7355656 


7-7424775 

7-742S583I7 

7-743238817 

7-7436189 

7-7439987 

7-7443781 

7 744757317 


7-745136 

7-7455145 

7-7458926 


7462705 


7-7466479 

7-7470251 


7-7477784 

7-7481546 

7-7485304 

-7489059 

7-7492811 


7-7496560 


7-7504048 

7-750778 


7515255 


7-7518985 
-752-271 1 
7-75-26434 
7-7530154 
7-7533871 
7-7537584 


7541294 


7-7545001 
7-7548705 
7-7552406 
7-7556  KM 
7-7559798 


733625917-75634 
7-756717 
7-7570863 
7-7574545 
7-7578224, 
7-7581 


3595257-7585572 
7-7363390  7-7589242! 
712922517-7367252  7-7592908 
7-713330117-7371111  7-7596572 
7-7374966  7-7600232 
7-7378818  7-76038891 


7-738266617-7607543 
7-7611194 


739035:1 


7-7394191 


7-73980'2«7-7622I'29 


7-762576 


7-7405685  7-7629403 


7-74O95Irt7-7633036 


7-7413331  7-7636666 


7-7417I4fH7-7640292 


7-7420964^7-7643916 


7-6941733I7-7189966|7-742477.'J7-764753 


7-7859427 

■7651 154I7-786287217-S06474 
765476917-7866315 

7-7869755I7-8071317 
7-787319'2|7-8074599 
766559417-7876627 
■7669197  7-7880058I7-80S1 154 


7672797  7-7883488  7-80844281 


7-7890337  7-8090968 


7-80942351 


7897177 


7-7900592 


7-790400517-810402 
7-790741 


7-791422 
7-7917630 
7-79210'2y|7-8I20279l 


7-7924426I7-8123594I 
7-7927820 
7-793121'2|7-8130006 
7-793460U7-8133243 
•793798 


7944752 


7-7943130 

7-7951506 

7-7954879 

7-7958250 

7-796161 


775830317-7964983 
7-7968345 
7-7971705 
7-7975063 
777239217-7978418 
7-7981770 


7-7985120 

7-7988467 

7-7991811 

7-7995153 

7-7998493 

7-8001830 


7-8005164 

7-8008496 

7-8011825 

7-8015151 

7-8018475 

7-8021797 


7-8025116 

7-8028432 

7-8031746 

7-8035058 

7-803836 

7-8041673 


7-8044977 

7-8048278 

7-8051577 

7-805487 

7-805816 

7-8061458 
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7-(16784M 
7-66830U 
7-6687i3l 
7-669i0« 
7-66965JI 
7-670I0J3 
7'670JiJ« 
7-67100+J 
7-67l«34 
7-6719018 
7-6723498 
7-6727973 
7-6732443 
7-6730909 
7-6741371 
7-6743827 
7-6750279 
7-67547-27 
7-6759170 
7-6763608 
7-6768042 
7-6772471 
7-6776896 
7-6781317 
7-6785733 
7-6790144 
7-6794551 
7-6798953 
7-6803351 
7-6807745 
7-6812134 
7-681C519 
7-6820899 
7-6825275 
7-6829646 
7-6834013 
7-6838376 
7-6842734 
7-6847088 
7-6851438 
7 -6t 55783 
7-6860124 
7-6864460 
7-6868792 
7-0873120 
7-6877444 
7-6881763 
7-6886078 
7-6890389 
7-6894695 
7-6898997 
7-6903295 
7-6907589 
7-6911878 
7-6916163 
7-6920444 
7-6924721 
7-6928993 
7-6933262 
7-6937526 
7-6941786 

7-6941786 
7-6946042 
7-6950293 
7-6954541 
7-6958784 
7-69630-23 
7-6967258 
7-6971489 
7-6975716 
7-6979938 
7-6984157 
7-6988371 
7-6992532 
7-6996788 
7-7000990 
7-7005189 
7-7009383 
7-7013573 
7-7017759 
7-7021941 
7-7026119 
7-7030293 
7-7034463 
7-7038629 
7-7042791 
7-7046949 
7-7051103 
7-7055-253 
7-7059399 
7-7063541 
7-7067679 
7-7071813 
7-7075944 
7-7080070 
7-7084193 
7-7088311 
7-70924-26 
7-7096537 
7-7100643 
7-7104746 
7-7108846 
7-7112941 
7-7117032 
7-7121120 
7-71-25203 
7-7129283 
7-7133359 
7-7137432 
7-7I4I500 
7-7145565 
7-7149625 
7-7153682 
7-7157736 
7-7I6I785 
7-7165831 
7-7169873 
7-7173911 
7 7177945 
7-7181976 
7-;  1 86003 
7-7190026 

7 -7 19(1026 
7-7194045 
7-7198061 
7-7202073 
7-7206081 
7-721(¥)86 
7-7-214087 
7-7218084 
7-7222078 
7-7226068 
7-7230054 
7-7234037 
7-7-238016 
7-7-24I99I 
7-7245i)(U 
7-7‘24yy;il 
7-7253893 
7-7257836 
7-7261813 
7-7263767 
7-7269717 
^-7273663 
7-7277606 
7-7281545 
7-7285481 
7-7289413 
7-7-293342 
7-7'297267 
7-7301188 
7-7303106 
7-7309020 
7-7312931 
7-7316839 
7-7320742 
7-7324643 
7-7328540 
■.-7332433 
7-7336323 
7-7340209 
7-7344092 
7-7347972 
7-7351848 
7-7355720 
7-7359589 
7-7363455 
7-7367317 
7-7371176 
7-7375031 
7-7378883 
7-7382731 
7-7386577 
7-7390418 
7-7394257 
7-7398091 
7-7401923 
7-7405751 
7-7409576 
7-7413397 
7-7417215 
7-7421030 
7-7424841 

7-7424S41 
7-7428649 
7-7432454 
7-7436255 
7-7440(153 
7-7443848 
7-7447640 
7-7451428 
7-7455212 
7-7458994 
7-7462772 
7-7466547 
7-7470319 
7-7474087 
7-7477852 
7-7481614 
7-7485372 
7-7489128 
7-7492380 
7-7496629 
7-7500374 
7-7504117 
7-7507356 
7-7511592 
7-75153-25 
7-7519054 
7-7522780 
7-7526.-.04 
7-7530224 
7-7533940 
7-7537654 
7-7541364 
7-7545072 
7-7548776 
7-7552477 
7-7556174 
7-7559869 
7-75635CO 
7-7567249 
7-7570934 
7-7574616 
7-7578295 
7-7581971 
7-7585644 
7-758931:' 
7-75929S0 
7-7596643 
7-76003(1  i 
7-7603961 
7-7607615 
7-7611266 
7-7614915 
7-7618560 
7-7622202 
7-7625840 
7-7629476 
7-7633109 
7-7636739 
7-7640366 
7-7643989 
7-7647610 

7-7('476IO 
7-76512-28 
7-7654843 
7-7658454 
7-7662063 
7-7665669 
7-7669271 
7-7672871 
7-7676468 
7-7680061 
7-7683652 
7-768724(1 
7-76908'2,'. 
7-7694407 
7-7697986 
7-7701562 
7-7705135 
7-7708795 
7-771-2-272 
7-7715836 
7-7719398 
7-7722956 
7-7726512 
7-7730064 
7-7733614 
7-7737161 
7-7740705 
7-7744246 
7-7747784 
7-7751319 
7-7754351 
7-7758381 
7-7761907 
7-7765431 
7-776895J2 
7-7772479 
7-7775985 
7-7779498 
7-7783007 
7-7786514 
7-7790018 
7-7793519 
7-7797017 
7-7800513 
7-7804005 
7-7807495 
7-7810982 
7 -78 14466 
7-7817948 
7-7821426 
7-7824902 
7-7828375 
7-7S3I845 
7-7835313 
7-7838778 
7-7S42240 
7-7845699 
7-7849155 
7-7852609 
7-7856060 
7-7859508 

TTh.SiJAUt; 

7'7866.'>1*6 

7-7869836 

7-7873274 

7-7876708 

7-7880140 

7-7883569 
7-7886996 
7-7890420 
7-7893841 
7-7897259 
7-7990675 
7-7904088 
7-7907498 
7-7919906 
7-7914311 
7-7917713 
7-7921113 
7-7924510 
7-7027904 
7-7931-296 
7-7934685 
7-7938071 
7 ■7941 455 
7-7944836 
7-7948215 
7-7951590 
7-7954964 
7-7958334 
7-7961792 
7-7965068 
7-7968431 
7-7971791 
7-7975148 
7-7978503 
7-7981856 
7-7985'206 
7-7988553 
7-7901898 
7-7995249 
7-7998579 
7-8001916 
7-80052S1 
7-8008582 
7-8011912 
7-8015238 
7-8018563 
7-8021884 
7-S025203 
7-8028520 
7-8031834 
7-8035146 
7-8038455 
7-8041761 
7-8045065 
7-8048366 
7-8051665 
7-3054962 
7-3058256 
7-8061547 

7-8061547 
7-8064836 
7-80681-23 
7-8071407 
7-8074688 
7-8077%^7 
7-8081-244 
7-8084518 
7-8087789 
7-8091059 
7-8094325 
7-8097590 
7-8100851 
7-8104111 
7-8107368 
7-8110622 
7-8113874 
7-81171-24 
7-8120371 
7-8123615 
7-8126858 
7-8130098 
7-8133335 
7-8136579 
7-8139803 
T -81 43033 
7-8't4626l 
7-8149486 
7-8152709 
7-8155930 
7-8159148 
7-8162364 
7-8165578 
7-8168789 
7-8171998 
7-8175204 
7-8178408 
7-8181619 
7-8184809 
7-8188906 
7-8191201 
7-8194393 
7-8197583 
7-8200770 
7-8203956 
7-8207139 
7-8210319 
7-8213497 
7-8216673 
7-8219847 
7-8223018 
7-8226187 
7-8229354 
7-8232518 
7-8235680 
7-8238840 
7-8241997 
7-8245153 
7-8248305 
7-8251456 
7-8254604 

7-8254604 

7-8257750 

7-8260894 

7-8264036 

7-8267175 

7-8270312 

7-8273446 

7-8276579 

7-8279709 

7-8282837 

7-8285962 

7-8289086 

7-8292207 

7-8295326 

7-829844.-1 

7-8:10I5,’.7 

7-3304669 

7-8307779 

7-8310887 

7-8313992 

7-8317096 

7-8320197 

7-8323296 

7-8326392 

7-8329487 

7-8332579 

7-8335669 

7-8338757 

7-834184:1 

7-83449-26 

7-8348007 

7-8351087 

7-8354163 

7-8357238 

7-8360311 

7-8363381 

7-8366449 

7-8369515 

7-8372579 

7-8375641 

7-8378701 

7-8381758 

7-8384813 

7-8387867 

7-8390918 

7-8393966 

7-8397013 

7-8400058 

7-8403100 

7-8406140 

7-8409179 

7-8412215 

7-8415249 

7-8418280 

7-8421310 

7-8424338 

7-8427363 

7-8430387 

7-8433408 

7-8436497 

7-8439444 
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13 
32 
31 
30 
29 
►28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 

14 
13 
12 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

t0 

43' 

42' 

41' 

40' 

30' 

38' 

37' 

36' 

0/ 

89  Deg. 


LOG.  COTANGENTS 


(224)  0 Deg. 


24’  23' 


LOG.  SIN£S. 


Tab.  9. 


•siaasss  V-86166'i3  7 
J 7-8442333  7-8619317  7 

2 7-8443366  7-8622410  7 

3 7-8448377  7-8623300  7 

4 7-8451383  7-8628189  7 
3 7-8454392  7-8631073  7 

6 7-8437396  7-8633960  7 

7 7-8460398  7-8636843  7 

8 7-8463399  7-8639723  7 

9 7-8466397  7-8642602  7 

10  7-8469393  7-8645479  7 

11  7-8472387  7-8648354  7 

12  7-8475379  7-8651-2-28  7 

13  7-8478369  7-8654099  7 

14  7-8481357  7-8656968  7 
13  7-8484343  7-86598.36  7 

16  7-8487326  7-8662702  7 

17  7-8490308  7-8665365  7 

18  7-8493288  7-8668427  7 


8792517 


8795297 

8798075 

8800850 


2»'  I 2g’ 


7-91 08793)7  -926 1 1 90  7 -94084 19  7 
91 1 137817-9263683  7-9410831  7-933315-,-- 
7-9266179  7-9413241  7-92 

893888917-9116.342  7-9268671  7-9415651  7-93jn>io- 
7-9119121  7-9271162  7-9418059  7-93601 
7-9121699  7-9273651  7-9420465  7-95624  -j— 
7-896690917-9124276  7-9276139  7-9422871  7-95648'’'  “ 
89695797-9126851  7-9278626  7-9425273  7-95671. 
-8809167|7-8972-248|7-9129423  7-9281 1 1 1 7-9427677  7-9S694i 

7 -9 1 3 1 997  7 -9283595  7-9430079  7-9371 782)51 
881470317 -3977380n-9134567  7-9286077  7-9432479  7-9574 
88I7469|7-8980243|7-9137136  7-9288558  7-9434877  7-9576»« 

7-9139704  7-9291037  7-9437273  7-957874.|-- 
-8822994  7-8983565  7-9142269  7-9293516  7-9439671  7-9581' 
-8825734  7-89882'24  7-9144834  7-929599-2  7-9442066  7-9383.,., 
-8828512  7-8990881  7-9147397  7-9298467  7-9444459  7-9585701 
-8831269  7-8993536  7-9149958  7-9300941  7-9446851  7-95880r.,. . 
-8834023  7-8996 1907-01525187 -9303414  7 -944924-2  7 959033 
-88367767-89988427-91530767-93058857-9431 63 17  -939264i 


19p-8496265  7-8671287  7 
“'7-8499241  7-8674145  7 
7-8502215  7-8677001  7 
—'7-8505186  7-8679856  7 
*.,,7-8508136  7-8682708  7 
-1-8511123  7-8683539  7 


7-8836776T099S842  i-9133U7b  ( I 

7-8839328  7-900149.1|7-9157633  7-9308.354  7-9454019  7-9594956|41 
7-8842277  7-900414117-9160189  7-9310823  7-9436406  7-9597i. 


*.,,7 -85 14088  7- 
-1-8517052  7- 
*.,7-8520013  7- 

- 7-8522973  7- 
-8325930  7- 

7-8528885  7- 
7-8.531839  7- 
. 7-8.534790  7- 
-7-85377397- 
.,7-8540687  7- 

- 7-8343632  7- 
7-8346575  7- 

-8549517  7 
-8552456  7 
-8555393  7 
7-8.558329  7- 
7-8561262  7- 
*.7-8564193  7- 
3|7 -8567123  7- 
7-8570050  7- 
...,7-8372976  7- 
7-8375899  7- 
.7-8378821  7- 
'‘‘■7-8S81740  7- 


17-8688408  7 
2 7-8691254  7 
J 7-8694099  7 
J 7-8696942  7 
) 7-8699784  7 
! 7-8702623  7 
) 7-8705461  7 
) 7-8708296  7 
>7-8711130  7 
; 7-8713962  7 

2 7-8716792  7 
5 7-8719621  7 
; 7-8722447  7 
5 7-8725272  7 

3 7-8728095  7 
>7-8730916  7 

2 7-8733733  7 

3 7-8736532  7 
3 7-8739367  7 
J 7-8742181  7 
5 7-8744993  7 
> 7-8747803  7 
1 7-875061 1 7 
>7-8733417  7 
3 7-8736222  7 
1 7-8759025  7 
J 7-8761826  7 

7-8764625  7 
>7-8767422  7 
7 7-8770218  7 
3 7-8773011  7 
7 7-8775803  7 
) 7-8778594  7 
>7-8781382  7 
7 7-8784168  7 
1 7-8786953  7 


9477829  7-9618008|31 
9480203  7-9620 
7-9482575  7-962260 
i 7-9624899 
7-9487316  7-962719 
9489685  7-962948 
7-9492052  7-9631780*'’* 
(7-9634071,  - 


9496783  7-9636361 


■8843025  7-9006789  7-9162743  7-9313289  7-9438792  7-95993 
■83477717 -9009434  7 -9 1 65293  7 -93 1 3755  7 -946 1 1 76  7 -9601  “ 
■8850513  7-9012078  7-9167846  7-9318219  7-9463539  7-9604 
■8853258  7-9014721  7-9170395  7-9320682  7-9465940  7 

■8855999  7-9017362  7-9172943  7-9323143  7-9468321  7 

■8858738  7-9020001  7-9175489  7-9325603  7-9470700  7-961 1 lOy’* 
-8861475  7-90-2-2639  7-9178034  7-9328061  7-9473077  7-9613407U- 
■886421 1 7-90-25275  7-918037M7-9330518|7-9475454|7 -9615708)32 
■8866945  7 -90-27909*7  -91831 20 
■8869677  7 9030542  7-91 85660)7  -9335428 
■8872407  7 -9033 1 73  7-9 1 88 1 99 
■8875136  7-9035803  7-919073617-934033 
-8877863  7-9038431  7-9193272 
■88805S9  7-9041 057)7 -91 9580717  -934523 1 
■8883312,7 -9043682 
■8886034  7-9046305 

■8888754  7-9048927  7-9203401  

-88914737-9051.547  7-9205930  7-9355012  7 9499146  7-963864, 
■8894190  7-9054166  7-9208457  7-9357454  7-9501508  7-9640937  21 
■8896905  7-9056783  7-9210983  7-9359895  7-9503869  7-9643223  20 
■8899618  7-9059398  7-9213307  7-9362334  7-9506229  7-9645508  19 
■8902330-7-9062012  7-9216030  7-9364772  7-9508587  7-9647792  18 
■890504(87-9064624  7-9218551  7-9367208  7-9510944  7-9650075  17 
■8907749  7-9067235  7-9221071  7-9369643  7-9513300  7-9652356  16 
■8910455'7-90(i9844  7-9223589  7-9372077  7-9315654  7-9654637  15 
■891 3 1 60  7 -907245 1 7 -9226 1 06  7 -9374509  7 -93 1 8008  7-9636916'* 
■89 15864ff -9073037  7-9228621  7-9376940  7-9320360  7-9659194; 
■8918565  7-9077662  7-9231135  7-9379369  7-9522710  7-9661470I1 
■892126.5  7-9080265  7-9233648  7-9381798  7-9525060  7-9663746)1 1 
■8923963  7-9082866  7-9236159  7-9384224  7-9527408  7-966602(> 
■8926660  7-9085466  7-9238668  7-9386650  7-9529755  7-9668293 
■8929355  7-9088064  7-9241177  7-9389074  7-9532100  7-9670565  8 
■8932048  7-9090660  7-9243683  7-9391497  7-9534444  7-9672836  7 
■8934740  7-9093256  7-92461S8  7-9393918  7-9536787  7-9675106 
■8937430  7-9095849  7-9248692  7-9396338  7-9539129  7-9677374 
-89401187-9098441  7-925I1957-93987577 -954 1 470  7 -967964 1 
-8942804  7-9101031  7-9253696  7-9401 175  7-9543809  7-9681907 
-89454897-9103620  7-9256195  7-9403591  7-9346147  7-9684172 
■8948173  7-9106208  7-9258693  7-9406003  7-9548484  7-9686436 
9 i 0879317 -926 1 1 90  7 -94084 197'93508197-9688698 


LOG.  TANGENTS 


"T 

74' 

U7-W9444 
7-84M4J9  7 
a 7-8+4.M72 
3 7-8W8483 
♦ 7-8«U9a 
7-84SM98 
6fr-8457S03 
•8460505 
7-8463506 
8466504 
8469500 
8472494 
7-8475487 
•8478477 
7-8481465 
•8484451 
•8487435 
•8490416 
7-8493396 
7-8496374 
7-8499350 
7-8502393 
8505295 
8508265 
7-8511232  7 
7-8514198 
26  7-8517161 
e7|7-8520123 
7-852-1083 

29  7-8526040 

30  7-8528996  7 
7-8531949  7 

32  7-8534900 

33  7-8537850  7 
7-8540797 


34 

35  7-8543743 
36| 

37 

38 

39 

40 

41 


7-8546686 
7-8549628  7 
7-8552567  7 
7-8555505  7 
7-8558440 
7-8561374 
42  7-8564305 
7-8567235 
7-8570163 
7-8.‘>73088  7 
7-8576012  7 
7-8578934  7 
7-8581853 
7-9584771 
50  7-8587687 
7-8590601 
52|7-8593513 
7-859642317- 
7-8599331 
T-8602237 
56|7 -8605141 
7-8608043I7- 
58I7-8610943  7 
S9  7-8613841  7 
W|7-B616738[ 

35'  J 


35' 


-8616738 
'8619632 
8622525 
8625415 
8628304 
8631191 
863407617 
8636958 
8639839 
8642719 
8645596 
8648471 
8651344 
7-8654216 
'8657085 
'8659953 
'8662819  7 
'8665683 
■8668545 
■8671405 
■8674263  7 
■8677120 
■8679974 
8682897 
8685677 
■8688526 
8691373 
■8694218 
■8697062 
•8699903 
■8702743 
■8705580 
■8708416 
•87112.50 
•8714082 
•8716913 
•8719741 
•8722568 
•8725393 
■8728215 
•8731037 
■8733856 
■8736673 
■8739489 
•8742.303 
■87451 15 
•8747925 
■87.50733 
8753540  7 
87.56344  7 
8759147  7 
8761949 7 
8764748 
8767545 
8770341 
877313517 
8775927  7 
8778717  7 
8781506  7' 
8784293 
878707717 

34' 


36' 


■878707-r 
878986 I 
8792642 
8795422 
8798199 
880097.5 


8950988  7 
8953668  7 
8956347 
8959023 
8961699 
8964372 
8803750|7-8967044 


■8806522  7 
8809293 
8812062  7 
8814829 
8817594 
8820358  7 
8823120  7 
8825880 
8828639 
883139.5 
8834150 
8836903 
8839655 
8842404 
8845152 
8847899 
8850643 
8853386  7 
88.56127 
8858866 
8861601 
8864339 
7-8867074 
7-8869806  7' 


8872537 
8875266 
887799: 
8880711 
8883442 
8836164 
7-8888885 
7'8891603 
7-8894390 
7-8897036 
7-8899749 
7-8902461 
•8905171 
•8907880 
•8910.587 
•8913292 
■8915995  r 
■8918697 
■8921397 
■8994096 
8926792  7 
8929487  7 
8932181  7 
8934873  7 
8937563  7 
8940251  7 
8942938 
8945693  7 
7-8948306  7 
8950986 

33' 


27' 


■8969714 

•8972383 

■8975050 

•8977715 

■8980379 

•8983041 

•8985701 

•8988360 

•8991017 

•8993673 

■8996327 

■8998979 


(225) 


28' 


■9108938 
■9111522  7 
9114105 
9116686 
9119266  7 
9121844 
9124421  7 
7-9126996 
7-9129570 
7-9132142 
7-9134713 
7 '9 137282 
7-9139850  7 


7-9142416 
•9I4498U 
7-9147543 
7-9150105 
7-9152665 
7-9155224 
-9001630  7-9157781 
-9004279  7-9160336 
7-9162890 

^7-916.5443 

-90122167-9167994 
■9014859  7-9170543 


9017500 

9020139 

■9022777 

■902.5413 


7-917309 

7-9175638 

7-9178183 

7-9180727 


9028048  7-918.-i269 
9030681  7-9185809 
7-9033312I7-9188348 


9035942 

■9038570 

•9041197 

7-9043822 

7-9046445 

7-9049067 

7-9051687 

9054306 

7-9056923 


7-9190886 

■9193422 

•9195957 

•9198490 

7-9201022 

7-9203552 

7-9206081 

9208608 

7-92111.34 


7-9059.539  7-9213658 
7-9062153  7-9216181 


7-9064765 
7-9067376 
9069985 
■9072593 
•9075199 
•9077804  7 
7-9080407 
7-9083008 
•908.5608 
■9088207 
■9090303 
9093399 1 
•9095992 
■9098584 
9101175 
9103764 
■91063.52  7 
9108938 


7-9218702 
7-9221 -222 
T -922374 1 
7-9226258 
7-9228774 


3i' 


29' 


7-9 


9261344 
■9263840 
9266333 
9268826 
9271317 
9273807 
9276295 
7-9278782 
7-9281267 
7-9283751 
7-9286233 
7-9288714 
9291194 
7-9993672 
7-9296149 
7-9298625 
7-9301099 
7-9303571 
7-9306043 
7-9308512 
7-9310981 
9313448 
7-9315913 
■9318378 
7-9320840 
ip-9323302 
7-9325762 
7-9328220 
7-9330678 
7-9333133 
7-9335588 
7-9.338041 
7-9340493 
7-9342943 
7-934,5392 
7-9347839 
7-9350286 
■9352730 
■9355174 
7-9357616 
7-9360057 
7-9362496 
7-9364934 
7-9367370 
7-936980.5 
9372'239  7 
7-9374672 
7-9377103 


-92312887-9379533 


7-9233800 

7-9236312 

7-9238821 

7-9241330 

•9243836 

7;9'246342 

■9-249846 

9251348 

■9253850 

9256349 

■9258847 

■9261344 

31' 


9381961 

7-9384388 

9386814 

7-9389238 

7-9391661 

7-9394083 

7-9396503 

9398922 

7-9401339 

94037.56 

7-9406170 

7-9408584 

30' 


30' 


09997-9553330  59 


7-94085841' 
7-941 
7-9413407 
•9415817 
7-9418225 
7-9420652 
7-9423037 
7-9425441 
7-9427844 
7-9430246 
7-9432646 
7-9435045 
9437442 
7-9439839 
■9442233 
9444627 
9447019 
■9+49410 
9451800 
■94541 88 
■9456575 
-9458961 
•946134.5 
•9+63728 
•9466110 
7-9468491 
7-9470870 
7-9473-248 
7-9475624 
7-9478000 
7-9480374 
7-9482746 
7-9485118 
9+87488 
9489856 
7-9492224 
7-9494590 
7-9496955 
7-9499319 
7-9501681 
7-9504042 
7-9.506402 
7-9508760 
7-9.511118 
7-9513474 
9515826  7 
7-9518182 
7-9520534 
7-9522885 
7-9525234 
7-9527582 
7-9529929  7 
7-9532275 
7-9534690 
7-953696S 
7-9539305 
7-9541646 
7-9543985 
9546323  7 
7-9548660 
7-9550996 


7-9555663 
7-9557995 . ^ 
7-9560396  SS 
7-9562655  55 
7-9564984 
7-9567310 
7-9569636  52 
7-9571961  51 
7-9574284  50 


29' 


31' 


7-9550996 


58 

ii 


7-9576606 

7-9578926 

•9581246 

•9583564 

•9585881 

•9588197 

9590511 


7-9592825  42 


959513 
■95974+7 
7-959975' 
7-9602065 
7-9604373  37 
7-9606678  36 
7-9608983  35 
7-9611287 
7-961358933 
7-9615890  32 
7-961819031 
7-9620488 
7-9622786 
7-9625082  98 
7-9627377 
7-9629670 
7-9631963  25 
7-9634254 
7-9636544 
■9638833122 
7-9641121 
7-9643408 
7-9645693 
•9647977 


7-9650260  17 


7-9652541 
9654822 
7-9657101 
7-9659379 
9661656  12 
9663939  1 1 
■ -9666206 
9668480 
7-9670759 
■9673023 
•9675293 
7-9677561 
7-9679829 
7-9682095 
9684360 
7-9686694 
■9688886 


28' 


60 


3 G 89  Deg. 


LOG.  COTANGENTS. 


(226)  O Deg.  LOG.  SINES.  Tab.  9. 


f 

d 

1 

2 

5 

4 

6 

7 

j 

1 

13 

U 

l.*i 

1(> 

17 

)8 

19 

20 
21 
22 
2.3 
94 
27 
2fi 

27 

28 

29 

30 
.31 
.32 
3.1 
34 
3.7 
.36 

37 

38 

39 

40 

41 

42 

43 

44 
4.S 

46 

47 

48 

49 
.70 
51 
.72 

53 

54 

55 

56 

57 
158 
59 
('>0 

32' 

33' 

34' 

35' 

3d' 

37' 

38' 

39' 

3 

7-9688698 
7-9690960 
7-9693220 
7-9695479 
7*9697736 
7 -9699993 
7-9702248 
7-9704503 
7-9706756 
7-9709008 
7-9711258 
7-97I350S 
7-9713756 
7-9718004 
7-97202.50 
7-9722495 
7-9724738 
7-9726981 
7-9729m 
7-9731463 
7-9733702 
7-9705940 
7-97.38177 
7-9740412 
7-9742647 
7-9744880 
7 9747113 
7-9749.344 
7-9751.574 
7*975.3802 
7-9756030 
7-9758257 
7-9760482 
7-9762706 
7-9764929 
7-9767151 
7*9769372 
7-9771.592 
7-9773810 
7-9776028 
7*9778244 
7*97804.59 
7-9782673 
7-9784886 
7*9787098 
7-9789309 
7-979151B 
7-9793726 
7*97959.34 
7*9798140 
7*9800345 
7*9802549 
7-9804752 
7*9806953 
7*9809154 
7*9811.353 
7*9S1355> 
7-9815740 
7-9817945 
7*9820140 
7-98223.U 

7-9822334 
7-9924527 
7-9826718 
7-9828909 
7*9831098 
7*9033287 
7*9835474 
7-9837660 
7-98.39845 
7-9842029 
7-9844212 
7 •9846.394 
7*9848.574 
7-9850754 
7-98529.33 
7-98.551  !0 
7*9857286 
7*98.59461 
7*9861636 
7*9863809 
7-986.5981 
7-9868151 
7*9870321 
7*9872490 
7*9874658 
7*9876824 
7*9878989 
7-9881154 
7*988.3317 
7*988.5479 
7-9887641 
7*9889801 
7*9891960 
7-9894117 
7*9896274 
7*9898430 
7*9900.585 
7*9902738 
7:9904891 
7*9907043 
7*9909193 
7*9911342 
7*9913491 
7*991-5638 
7*9917784 
7*9919929 
7*9922073 
7*9924216 
7*9926358 
7*9928499 
7*9(*.306.39 
7*9932778 
7*9934915 
7*9937052 
7*9939188 
7*9941322 
7*91)43456 
7*994.5588 
7*9947720 
7*9949850 
7*9951980 

7*9931980 

7*9954108 

7*99.56335 

7*9958361 

7*9960487 

7*9962611 

7*9964734 

7-99668.56 

7*9968977 

7*9971097 

7*9973216 

7-9975334 

7-9977451 

7-9979566 

7*9981681 

7-9983795 

7-9985908 

7*9988020 

7*9990130 

7- 9992240 
7*9994349 
7*99964.56 
7*9998563 
8*0000669 
9*0002773 
8*0004877 
8*0006979 
8*0009081 
8*0011181 
8*0013281 
8*0015379 
8*0017477 
8*0019573 
8*0021669 

8- 002.3763 
8*0025856 
8*0027949 
8-00300+0 
8*0032131 
8-0034220 
8-0036308 
8-0038396 
8*0040482 
9*0042568 
8*0044653 
8*0046735 
8*0048818 
8*0050899 
8*0052979 
8*0055059 
8*0057137 
9*0059215 
8*0061291 
8*0063366 
8*0065UI 
8*0067514 
8*0069587 
8*0071658 
8*00737«29 
8*0075798 
8*0077867 

8.0077S67 
8-0079934 
8-00S2001 
8-0084066 
8-0086131 
8-0088194 
8-0090457 
8-0099318 
8-0094379 
8-0096439 
8-0098497 
8 -01 00555 
8-0103614 
8-0104668 
8“0106722 
8-0108776 
83)110829 
8-0111881 
8-0114934 
8.0116984 
8 01 19031 
8-0121079 
8-012.3146 
8‘0125172 
8-0127217 
8-0129261 
8-0131304 
8-0133347 
8-0135388 
8-0137428 
8-0139468 
8-0141506 
8-0143543 
8-0U5580 
8-0147615 
8-0149650 
8-0151684 
8-015.3716 
8-015.5748 
8-0157779 
8-0159808 
8-0161837 
8-0163865 
8-0165899 
8-0167918 
8*0169943 
8-0171967 
8-0173991 
8-0176013 
8-0178034 
8-0180055 
8-0182074 
8 -01 8409.3 
8-01861 10 
8-0188127 
8.0190142 
8.0192157 
S.0I94171 
8.0196184 
3.0198196 
8.02no-’07 

8-0200207 
8-0404217 
8-0404226 
8-0206234 
8-0208242 
8-0210248 
8-0412453 
8-0214253 
8-0416461 
8-0218264 
8 ■0440466 
8 •0422467 
3-0224267 
8 •0426466 
8*0228264 
8 •04.30461 
8-0434257 
8-04.34252 
8-0236247 
8-0238240 
8-0240233 
8-0442244 
8-0*244215 
8*0246205 
8-0248194 
8-02,50182 
8*0*2.52169 
8-02,541.55 
8-0256140 
8-02.58125 
8-0260108 
8-0262091 
8-0264072 
8-0266053 
8-0268033 
8-0270012 
8-0471990 
8-0273967 
8-0475943 
8-0277919 
8-0479893 
8-0481867 
8-0283839 
8-028581 1 
8-0287782 
8-0289754 
8-0291741 
8-0-293689 
8-0295656 
8-0297623 
8-0299588 
8-0301553 
8-0303517 
8-0305479 
8-0307441 
8-0309403 
8-0311363 
8-0313322 
8-031.5280 
8-0317238 
S-0319IP5 

8-0319195 
8-0321 150 
8-0323105 
8-0345059 
8-0327012 
8-03-28965 
8-0330916 
8-0332866 
8-0334816 
8-0336765 
8-0338713 
8-0340660 
8-0342606 
8-0344551 
8-0346495 
8-0348439 
8-03.50382 
8-0352323 
8-0354264 
8-0356204 
8-0358143 
8-0360082 
8-0.362019 
8-0363956 
8-0365892 
8-0367826 
8-0369760 
8-0371693 
8-0373626 
8-0315557 
8-0377488 
8-0379417 
8 0381346 
8-0383274 
8-038.5201 
8-0387128 
8-0389053 
8-0390978 
8-0392901 
8-0394844 
8-0396746 
8-0398667 
8-0400588 
8-0402507 
8-0404426 
8-0406343 
8-0408460 
8-0410176 
8-041209'.’ 
B -04 14006 
8-0415920 
8-0417832 
8-0419744 
8-0421655 
8-04-23565 
8-0445475 
8-0427383 
8-0429291 
8-0431198 
8 04.33104 
S-0435009 

8-0435009 
8-0436913 
8-0438816 
8 04407 19 
8-0442621 
8-0444522 
8-0446424 
8-0448341 
8-0450440 
8-0454117 
8-0454014 
8-0456910 
8-0457805 
8-0459700 
8-04615!'3 
8-0463486 
8-0465378 
8-0467469 
8-0469159 
8-0471048 
8-0472937 
8-0474825 
8-0476712 
8-0478598 
8-0480485 
8-0482368 
8-0484251 
8-0486134 
8 04880 16 
8-0489897 
8-0491778 
8-0493657 
8-0495536 
8-0497414 
8 0499291 
8-0501167 
8-05113043 
S-0504918 
8-0506792 
8-0508665 
8-0510537 
8-0512408 
8-0514279 
8-0516149 
8*0518018 
B-05 19886 
8*0521754 
8*0523620 
8-0525486 
8 -0597,351 
8 05492 1 6 
8-0.531079 
8-053494*2 
8*0534803 
8-0536665 
8 ■0.538525 
8-0540384 
B-0544443 
8-0544101 
8-0545958 
8-0.547814 

8-0547814 
8-0549670 
8-0551524 
8-0553378 
8-0555431 
8-0557084 
8 -0558935 
8-0560786 
8-0562636 
8-0564485 
8-0566333 
8-0568181 
8-0570048 
8-0571874 
8-0573719 
8-0575563 
8-0577407 
8-0579450 
3-0581092 
8-0582933 
8-0584774 
8-0586614 
8-0588453 
8-0590291 
8-0592128 
8-0593965 
8-0595801 
8-0597636 
8-0599470 
8-0601304 
8-0603137 
8-0604969 
8-0606800 
8-0608630 
8-0610460 
8-0612289 
8-0614117 
8-06159U 
8-0617771 
8-0619597 
8-0621422 
8-0643246 
8-0625070 
8-0626894 
8-0648714 
8-0630536 
8-0632356 
8-0634176 
8-0635995 
8-06.37813 
8-0639630 
8-0641447 
8-0643263 
8-0645078 
8 0646893 
8-0648706 
B-0650519 
8-0652.331 
8-0654143 
8-0655953 
8-0657763 

1 

1 

27* 

26' 

'23' 

24' 

2:i' 

■pgan 

1 

»9  Deg. 


LOG.  COSINES 


o Deg. LOG.  TANGENTS.  (227) 


32' 

33' 

34' 

35' 

36* 

37'  1 38' 

tt 

5 

3 

4 

3 

6 

7 

8 

9 

10 
n 
IS 
13 
U 
15 
18 
n 
18 
19 
to 

SI 

ss 

53 

54 
95 

55 

57 

58 
99 

30 

31 

32 

33 

34 

35 
38 

37 

38 

39 

40 

41 

42 

43 

44 

45 
48 

47 

48 

49 

50 

51 

52 

53 

54 

55 
58 

57 

58 

59 
80 

7-988888C 
7-9fflll4« 
7 •9693408 
7-96956e7 
7-96979S5 
7-9700189 
7-9702438 
7-9704892 
7-9706945 
7-9709198 
7-971 1449 
7-9713698 
7-9715947 
7-9718194 
7-9790441 
7-9792686 
7-9724930 
7-9727173 
7-9729414 
7-9731655 
7-9733894 
7-9736I3-2 
7-9738369 
7-9740605 
7-9742840 
7-9745073 
7-9747306 
7-9749537 
7-9751767 
7-9753996 
7-9756224 
7-9758451 
7-9780676 
7-976-2901 
7-9765124 
7-9767346 
7-9769567 
7-9771787 
7-9774006 
7-9776224 
7-9778440 
7-9780655 
7-9782870 
7-9785083 
7-9787295 
7-9789506 
7-9791715 
7-9793924 
7-9796131 
7-9798338 
7-9800543 
7-9802747 
7-9804950 
7-9807152 
7-9809353 
7-9811552 
7-9813751 
7-9815948 
7-9818145 
7-98-20340 
7-9822534 

7-9822534 
7-9824727 
7-9826919 
7-98291 10 
7-9831299 
7-9833488 
7-9835675 
7-9837862 
7-9840047 
7-9842231 
7-9844414 
7-9846596 
7-9848777 
7-9850957 
7-9853135 
7-9855313 
7-9857490 
7-9859665 
7-9861839 
7-9864013 
7-9866185 
7-9868356 
7-9870526 
7-9872695 
7-9874862 
7-98770-29 
7-9879195 
7-9881359 
7-988;)523 
7-9885685 
7-9887847 
7-9890007 
7-9892166 
7 •98943-24 
7-9896481 
7-9898637 
7-9900799 
7-9902946 
7-9905099 
7-9907951 
7-9909401 
7-991 1551 
7-9913699 
7-9915847 
7-9917993 
7-9920138 
7-9922283 
7-9924426 
7-9926568 
7-9928709 
7-9930849 
7-9932988 
7-993,5126 
7-9937263 
7-9939399 
7-99415,34 
7-9943667 
7-9945800 
7-9947932 
7-9950062 
7-9952192 

7-9952199 

7-99543-20 

7-9956448 

7-9958574 

7-9960700 

7-9962824 

7-9964947 

7-9967070 

7-9969191 

7-9971311 

7-9973430 

7-9975548 

7-9977666 

7-9979782 

7-9981897 

7-9984011 

7-9986124 

7-9988236 

7-9990346 

7-9992456 

7-9994565 

7-9996673 

7- 9998780 

8- 0000886 
8-0002991 
8-0005094 
8-0007197 
8-0009299 
8-00II400 
8-0013499 
8-0015598 
8-0017696 
8-0019792 
8-0021888 
8-0023983 
8-0026076 
8-0028169 
8-0030260 
8-0032351 
8-0034441 
8-0036529 
8-0038617 
8-0040703 
8-0042789 
8-0044874 
8-0046957 
8-0049040 
8-0051121 
8-0053202 
8-0055282 
8-0057360 
3-0059438 
8-0061514 
8-0063590 
8-0065665 
8-0067738 
8-0069811 
8-007I8R3 
8-0073953 
8-0076023 
B -0078092 

8-0078092 
8-0080159 
8 0082226 
8-0084292 
8 0086357 
8-0088420 
8-0090483 
8-009-2545 
8-0094606 
8-0096666 
8-0098725 
3-0100783 
8-0102840 
8-0104896 
8-0106951 
8-0109005 
8-01 1 1058 
8-0113110 
8-0115161 
S-01I721I 
S-OllB-’iiO 
8-0121308 
8 -01 -23356 
8-01-25402 
8-0127447 
8-0129492 
8-0I3I535 
8-0133578 
8-0135619 
8-01.37660 
8-0139699 
8-0141738 
8-0143775 
8-0145812 
8-0147848 
8-0149883 
8-0151916 
8-01.53949 
8-0155981 
8-0158012 
8-0160042 
8-0162071 
8-0164099 
8-0166127 
8-0I68I53 
8-0170178 
8-0172203 
8-0174226 
8-0176248 
8-0178270 
8-0180291 
8-0182310 
8-0184329 
8-0186347 
8-0188364 
8 0190397 
8-0192394 
8-0194408 
8-0196422 
8-0198434 
B -0200445 

8 0200445 
8-020-2455 
8-0204465 
8-0206473 
8-020848 1 
8-0210487 
8.0212493 
8-0214498 
8-0216501 
8-0218504 
8-0-220506 
8 0222507 
8-0224507 
8-0226507 
8-0228505 
8-0230502 
8-0232499 
8-0-J34494 
8-0-236489 
8-0233483 
8-0240475 
3-0242467 
8-0244458 
8 0-246448 
8-0248437 
8-0250426 
8D252413 
8 02.54399 
8-0-256.385 
8-0258369 
8-0260353 
8 0262;(36 
8-0264318 
8-0266299 
8-0268279 
8-0270258 
8-0272236 
8-0274213 
8-0276190 
8-0278166 
8-0280140 
8-0282114 
8-0284087 
8-0286059 
8-0288030 
8-0-290000 
8-0291969 
8-0293938 
8-0295905 
8-0297872 
8-0299838 
8-0301802 
8-0303766 
8-0305729 
8-0307692 
8-0309653 
8-0311613 
8-0313573 
8-0315531 
8-0317489| 
8-0319446 

8-03I944C 
8-0321402 
8-0323357 
8-0325311 
8-0327265 
8-0329-217 
8-0331169 
8-0333120 
8-0335069 
8-0337018 
8-0338967 
8-0340914 
8-0342860 
8-0344806 
8-0346750 
8-0348694 
8-0350637 
8-0352579 
8 03545-20 
8-0356460 
8-0358400 
8-0360338 
8-0362276 
8-0364213 
8-0366149 
8-0368084 
8-0370018 
8-0371951 
8-0373884 
8-0375815 
8-0377746 
8-0379676 
8-0381605 
8-0383533 
S-0385461 
8-0387387 
8-0389313 
8-0391238 
8-0393162 
8-0395085 
8-0397007 
8<03989-28 
8-0400849 
8-0402768 
8-0404687 
8-0406605 
8-0408522 
8-0410439 
8-0412354 
8-0414269 
8-0416183 
8-0418096 
8-0420008 
8-0421919 
8-04-23829 
8-0425739 
8-0427648 
8-0429555 
8-0431462 
8-0433369 
8-0435274 

|8-0435274 
|8-0437I79 
8-0439082 
8-0440985 
8-0442887 
8-0444788 
8-0446689 
8-0448588 
8-0450487 
8-0452385 
8-045428-2 
8 0456178 
8:0458074 
8-0459968 
8-0461862 
8-0463755 
8-0465647 
8 0467538 
8 0469429 
8-0471318 
8-0473207 
8-0475095 
8-0476982 
8-0478869 
8-0480754 
S-04S2639 
8-0484523 
8-0486406 
8-0488288 
8-0490169 
8-0492050 
8-0493930 
8-0495809 
8-0497687 
8-0499564 
8-0501441 
8-0503317 
8:0505192 
8-0507066 
8-0508939 
8-0510812 
8-0512683 
8-0514554 
8-0516424 
8-0518294 
8-0520162 
8-0522030 
8-0523897 
8-0525763 
8-0527628 
8-0529493 
8-0531356 
8-.0533-2I9 
8-0535081 
8-0536943 
8-05S8803 
8-0540663 
8-0542522 
8-0544330 
8-0546237 
8-0548094 

8-034609-) 
8-034994S. 
8-0551804 
8-0553658 
8-0555512 
8-0557;164 
8-0559216 
8-0561067 
8-0562917 
8-0564767 
8-0566615 
8 0568463 
8-0570310 
8-0572156 
8-0574002 
8 0575846 
8-0577690 
8-0579534 
8-0581376 
8-0583217 
8 0585058 
8-0586898 
8-0588737 
8-0590576 
8-0592414 
8-0594250 
8 059608- 
8-03979-22 
8-0599756 
8-0601590 
8-0603423 
8-0605255 
8-0607087 
8-0608918 
8-0610748 
8-0612577 
8-0614405 
8 0616233 
8-0618060 
8-0619886 
8 062I7II 
8-062.35.36 
8-0695359 
8-0627182 
8-0629005 
8-0630826 
8 0632647 
8 0634467 
8-0636286 
8-0638104 
8-0639922 
B-0641739 
8-0643555 
8-0645371 
8-0647185 
8-0648999 
8-06.10812 
8 •06526-25 
8-0654436 
8-0656247 
8-0658057 

60 

59 

58 

57 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

4] 

40 

39 

.38 

37 

36 

35 

34 

33 

32 

31 

■0 

>9 

28 

27 

26 

25 

24 

23 

22 

•21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

6 

1 

4 

3 

2 

1 

0 

It 

H 

27' 

26'  1 25' 

24' 

23'  1 

22' 

21' 

20' 

LOG.  COTANGENTS.  3G2  Deg, 


(228) 


40” 


SEESSBZii!] 


j8-0764997 
80«J9572  8-0766769 
8*0661381  8-0768526 
8 0663188  8-07702 
8-0664995  8-0772052 
8*0666801  8-0773815 
8-0668606  8-0775576 


LOG.  SINES. 


Tab.  9, 


8-0869646 


8-0871369 


0874813 

8-0876534 

8-0878254I 

8-0879974 


8-0670411  8-0777337  8-0881692 
8-0672215  8-0779097  8-088341 1 
8-067401 8 8-0780856  8-0885128 
8-0675820  8-0782614  8-0886845 
8-0677622  8-0784372  8-0888561 
8*0679423  3-0786129  8-0890277 
8-0681223  8-0787886  8-0891991 
8-0683022  8*0789641  8*0893706 
8*0684821  8-0791396  8-0895419 
8*0686619  8-0793151  8*0897132 
8-0688416  8*0794904  8*0898844 
8-0690212  8-0796657  8-0900555 


8-0971832  8 
8-0973515  8 
8-0975198  8 
8-0976879  8 
8-0978560  8 
8*0980240  8 
8-0981920  8 
8-0983599  8 
8-0985277  8 
8*0986955  8 
8-0988632  8 
8-0990309  8 
8-0991984  8 
8-0993659  8 
8-0995334  8 
8-0997008  8 
8-0998681 8 
8-1000353  8 
8-1002025  8 


1071669  8- 
1073314  8- 
1074958  8 
1076601  8- 
1078244  8- 
1079886  8. 
1081528  8- 
1083169  8- 
1084809  8 
1086449  8- 
1088088  8- 
1089726  8- 
1091364  8 
1093001  8- 
1094638  8- 
1096274  8- 
1097909  8- 
1099544  8- 
11011788- 


8-0692008  8-0798409  8-0902266  8-1003697  8-1 102812  8 
8-0693803  8-0800161  8-0903976  8-1005367  8-1 104445  8 
8-0695597  8-0801912  3 0905685  8-1007037  8*1 106077  8 
8*0697390  8-0803662  8-0907394  8-1008706  8-1107709  8 
8 -0699 1 83  8*08054 1 1 8 -0909 1 02  8 - 1 0 10375  8 - 1 1 09340  8 
8-0700975  8-0807160  8-0910810  8-1012043  8*1 1 10970  8, 
8-07027668*08089088*09 125168-101 37108-111 2600  8 
8-0704557  8*0810655  8*0914222  8-1015377  8*11 14229  8 
0706346  8*0812401  8*0915928  8*1017043  8-1 1 15858  8 
8*0708 135  8-08 141478-09176328*10187098*11174868 
*0709923  8 081589218-0919336  8-10203748*1 1 19113  8 
*0711711  8*0817637  8*0921040  8-1022038  8 1 120740  8 


*0713498  8*0819380  8-0922743  8-1023701  8-1122366  8- 
8*071.5284  8-0821 123  8-0924445  8*1025364  8-1123992  8- 
8-07170698-08228668 *0926 1 46  8 • 1 027027 8 • 1 1 256 1 7 « ' 
8*0718854  8*0824607  8*0927847  3*1028688  8*1 127241  8- 
*0720637  8 0926348  8-0929547  8-1030349  8-1 128865  8- 
-0722421  8-0828088  8-0931246  8-10320108-1 130488  8- 
8*0724203  8*0829928  8*0932945  9*1033669  8*1 1321 10  8- 
8*0725985  8*0831567  8*093464,3  8*1035328  8*1 133732  8- 
8*0727765  8*08.33305  8*0936340  8*1036987  8*1 133354  8- 
8 *07295468  *08.350428*09380378*1 038645  8-11369748- 
8-07313^5  8-08.36779  8*0939733  8*1040.302  9*1189.595  8- 
8*0733104  8*0838515  8*0941428  8*1041959  8*1 1402U  8- 
8*0734882  8*0840251  8*0943123  8*10436158*1141833  8- 
8*0736659  8*0841985  8*0944817  8*1045270  8*1 143451  8- 
8*0738436  8 0843719  8*0946510  8*1046925  8*114.5069  8- 
8*0740211  8*0845452  8*0948203  8*1048579  8*1 146686  8- 
8*0741986  8*0847185  8*0949895  8*10,50232  8*1 148302  8- 
8*0743761  8*0848917  8*0951587  S*10318a5  3*1 149918  8- 
8*0745534  8*0830649  8*0953277  8*10.53537  8*1 1315,34  8 
9*0747307  8*0952379  8*0954968  8*1055186  8*1 153148  8 
8*0749080  8*0854109  8*0956657  8*1056839  8*1154762  3- 
8*0750851  8*0855838  8*09.58346  8-1058490  8-1 156376  8- 
8-07526-22  8-0857566  6*0960034  8*106ni.39  8*1 157989  8- 
8*0754392  8 0859294  8*0961721  8*1061788  3*1159601  8 
8*0756161  8*0961021  8*0963408  8-1063437  8*1161213  8' 
8*0757930  8-0862747  8-0965094  8-1065085  8-1 1 62824  8- 
8-0759698  8-0864473  8-0966780  8-1066732  8-1164434  8 
8-0761465  8-0866198  8-0968465  8-1068378  8-1166044  8- 
6-0763231  8-0867922  8-0970149  8-1070024  8-1167654  8- 
8-0764097  8-0869646  8-09718.32  8-1071669  8-1169262  8- 


17'  1 16'  I 15' 


1169262  8-19647108- 
1170870  8-19669838- 
1179478  8-19678568- 
1174085  8-1969498  8- 
1175691  8-19709998- 
1177297  8-1979570  8- 
11769098-12741408- 
1180507'8-I2757)0  8- 
I18211l'8-1977979»- 
11 837 1 4 8- 1978848  8* 
11853178-12804168- 
1186919  8-19819838- 
11685908-12835508- 
I19019l'8-I985n7  8- 
119I722'8-12866B2|8- 
11933228-12882488- 
119492|!8-1289812  8- 

1I96519|8-129I376!»* 
11981188-1292940|8- 
1 199715  B-129450318- 
12013128-1296065'8- 
1202908  8-1297627;8- 
1^045048-1299188,8• 
1206099  8-I300749i8• 
12076938-1309309,8• 
1209287  8-1303869  8- 
1910881  8-1305428  8- 
1212474!8-1306966|8- 

12U066i8-130S5448- 
l215657'8-131010lj8- 
1217248,8  131 1658  8- 
1218839  8-1313215,8* 
12-20429;8*13l4770i8* 
122201818*1316325  8* 
I2-236078-I3178B08* 
1295195  8*1319434  6* 
1226789  8-1320987  8* 
1228369  8*1322540  8* 
1929956  8*1324093  8* 
1231541  8*1395644  8• 
12331278•1397I968• 
1234711  8*1328746  8* 
1 236295|8. 133099618- 
12378 

1239462I8-1333395IS- 
1941044 
19426 
1244907 
124578 
1 247367  8- 1341 132  8- 
1248947  8-1342678  8- 
1250526  8-1344223  8- 
1252104  8-1345767  8- 
1253682  8-1347311 
1255259  8•134885516■ 


-1^.^68.368•13503988• 
-1258412  8-1351940|8* 
-1259987  8-1353482 
-1261562  8-135509318* 
-1263136  8*1356564 
-1264710l8*1358104 


1331846 
1333395  8* 
1334943  8* 
1336491  8* 
1338039  8* 
-1339586  8- 


1341132  8- 
1342678  8- 
1344223  8- 
1345767  8- 
1347311 
134885513- 


35810460 
359644  59 
36118358 
362792  57j 
36496056 
365797 
36733454 
368871  53 
370407  52 
371942  51 
373477  50 
1375011  4» 
;3-6545  48 
137807847 
1379610 
381143 
369674 
.384905 
385736|42 
387965*1 
388795  40 
39039439 
.391832|381 
393380 
394907  _ 
396434|35 
3979 
399485 
401011 
402535f31 
4U4U59I 


41471 
41 

4 17751  pill 
419970  90) 
490788 1^ 
422306  IS 
49382317 
425339  16 
496855  13 
498371  I* 
429886  13 
.431400  19 
432914  iV 
434497  10 
435940 
4374.53 
438964 
440476 
441987  S 
443497 
445006 
446516 


LOG.  COSINES, 


LOG.  TANGENTS 


,0  Deg. 


B'0638057i8 
B-06398fi6.8 
B-U06167J8 
3 8 0663483  8 
8-06632908 
8-0667096  8 
8-06689028 


40" 


41' 


42' 


8-0670707 

8-067-2511 

8-067+314 

8-0676117 

8-0677919 

8-0679720 


9 
10 
11 
12 

13 

14 

15 

16 

17 

18 

19  8-0692306 

20  8-0694102 


8-0681520  8 
3-0683320  8 
8-0685118 
8-0686917 
8-068871  + 
•0690511 


8-0724506 

8-0726288 

8-0728069 

8-0729850 


54 


55  8 


56 

57 

58 

59  8 


8-0695896 
8-0697690 
8-0699+83 
8-0701275 
8-0703066 
80704857 
8-0706647 
8-0708436 
8-07102-25 
8-0712012 
8-0713799 
8-0715586 
8-0717371 
8 0719156 
8-0720940 
8-07227-23 


B-073340S 


3-0735186 
8-0736964 
8-0738741 
46l8-0740517l8 
8-0742292  8 
8-0744067 
8-0745841 
8-0747614 
8-0749386 
3-0751 158 


53  8-0752929 


3-075+699 


•0756469 
8-0758238 
8-0760006 
8-0761773  8 
•0763540 
60I8-0765306 


i9' 


•0765306 

0767071 

•0768835 

•0770599 

•0772362 

07741-251 

0775886 

•07776+7! 

•07794071 

0781167 

07829-26; 

0784684] 

0786441jl 

0788198 

0789954 

0791709 

079346+ 

-0795-218 

•0796971 

-0798723 

•0800475 

•0802226 

•0803976 

•0805726 

•0807475 

•0809223 

•0810970 

0812717 

0814463 

0816-208 

0817953  8 

0819697 

08214+0 

08-23183 

08-24925 

0826666  8 

0828406 


8 0869970 8 

8-0871693 

8-0873416 

8 0875138 

8-0876859 

8-0878579 

8-0830-299 


3-0882018 

8-088373 

8-0885455 

8-0887172 

8-0888888 

8-0890604 


•0830146 
•0831885 
08336-24 
0835361 
8-0731629|8-0837098 
0338835 


8-< 


•0840570 

•0842305 

•0844039 

•0845773 

-0847506 

0849238 

0850969 

0852700 

0854+30 

0856160 

0857888 

0859616 


8-0861344 
8-08630708 
8-0864796 
0866522  8 
8-0868246  8 
8-0869970  8 


-089-2319 

08940:13 

089574- 

0897460 

089917-2 

0900884 

•0902595 

090+305 

0906015 

0907724 

090943-2 

0911140 

0912847 

091455: 

0916259 

0917964 

0919668 

0921372 


0923075 
09-24777 
09-26479 
0928180  8 
0929880  8 
0931579 


3- 0933278 
8-0934977 
8-0936674 
8-0938371 

4- 09+0068 
8-0941763 


094.3458 
0945153 
0946846 
0948539 
0950232 
0951923 
095361  + 
•0955305 
0956994 
0958683 
0960372 
0962060 
0963747 
0965433 
0967119 
0968804 
0970488 
0972172 


43' 


■0972172 

•0973855 

•0975538 

-09772-20 

•0978901 

•0980582 

0982-261 

-09839+1 

•0985619 

-0987-297 

•0988975 

•0990651 

•0992327 

•0994003 

099567- 

•0997351 

•0999025 

■1000698 

• 100-2370 

•1004041 

•1005712 

1007382 

1009052 

1010721 

1012389 

1014057 

1015724 

1017:190 

1019056 

1020721 

1022386 

1024049 

10-25713 

1027375 

1029037 

1030698 

1032359 

1034019 

1035678 

1037337 

1038995 

1040653 

1042309 


8-1043966 


18'  17' 


44' 


1072025 

1073670 

1075314 

1076958 

1078601 

1080-243 

1081885 

3-1083526 

8-1085167 

8-1086807 

8-1038446 

8-1090085 

8-1091723 


8-1184088 
8 


8-1193361 
8-1194998 
8-1196634  8 
;8- 1198269 
8-1199904 
8-1101539 


8-1103173 

8-1104806 

8-1106438 

8-1108070 

8-1109702 

8- 1111332 

9- 1112962 
8-1114592 
3-1116-221 
8-1117849 
8-111947 
8-1 121 104 
3-1122730 
8 11-24356 
8-1125981 
8-1127606 
8-1129230 
8-1130853 
8-1139476  8- 

134098  8 
8-1135720 
8-1137341 
8-1138961 
8-1140581 


8-1209666 


8-1142200 


1045621  8-1143819 
1047276  8-1145437 
1048931  8-1147054 
8-1148671 
8-1150287 


1050584 

105-2237 


1053890 

1055542 

1057193 

1058843 

1060493 

106-2142 

1063791 

1065439 

1067087 

1068733 

1070380 

1079025 


16' 


M5190S 

1153518 

I155I328 

1 156746 

1158.359 

1159972 

1161584  8 

1163195  8 

1164806 

1166416 

1168025 


45' 


4ti' 


1 169634  8 
1171-243  8 
1172851 8 
1174458  8 
1176064  8 
11776708-127296018 
11792768-1274531 


1265099 

1266672 

1268245 

1269817 

1271389 


(229) 

47' 


8-1180881  8-1276101 
8-11824858-1277670 


-1185691 
1187-294 
-1168896 
1 190497 
1192098 
1 193698 
1195297 
1196896 
1198495 
1200092 
1-201689 
1203286 
12048821 
1206477 
1208072 


8-1279239 
8-1280807 
8-1282375 
8-1283942 
8-1285509 
8-1287075 
8-1288641 
8- 1-290206 


8-12917708 


1212853 

1214446 

1216037 

12176-29 

1,219219 

■1220810 

•1222399 

•1223988 

■1225577 

12-27164 

1228752 

•1230338 

1231924 

1233510 

1235095 

1236679 

1238263 

1-239846 

1241429 

1243011 

1244592 

1246173 

1247753 

1249333 

1250912 

1252491 

1254069 

1255646 


8-1293334 
8 1294897 
8-1296460 
8-1298022 
8-1299583 
8-1301144 
8-1302705 
8-1304-265 


1396847 

8 • 1 2 1 1 260|8  • 1 305824|8  • 1 398373 
1399899 
■401425 
140-2949 


1257223 
1-258799 
1260375 
1261950 
1263525 
8- 116963418-1 265099 


15' 


8-1 


14' 


8-1307383 

8-1308941 

8-1310498 

8-131-2056 


1313612 
1315168 
13167-23 
1318278 
1319833  8 
■1321386  8 


8-1332247  8 

8-1333796  8 

8-1335345 

8-1336893 

8-1338441 

8-1339988 


1341535  8- 

1343081 

1344626 

1346171 

1347715 

1349259  8 

1350802 

1352345 

1353887  8 

1355429  8 

1356970 

13585108 


13' 


60 


1358510 
1360050  59 
13615S0  98 
1363129  57 


8-1364667  56 


1366205 

1367742 


•1369279  53 
1370813  32 
1372.350 
1373886 
1375420 
1376954 


1378488 
1380020 
13815.53  45 
1383085  44 
1384616 
1386147 
1387677 
1389207 
1390736  39 
1392264 
1393792 
1395320  3^ 


39 

i 

32 

|31 


1404474  30 


1405997 

1407521 

1409043 

1410566 

1412087 

1413608 


8 1322940  8-1415129I23 
8-1324492  8 
8-1326044 
8-1327596 
8-1329147 
8-1330697 


-1416649 

-1418168 


8 

8-14196S7|20 


1421206 

1422724 


1424241 

1425758 

1427274 

1428790 

1430305 

1431802 

1433334 

1434848 

1436361 

1437874 

1439386 

1440897 

1442408 

1443919 

1445429 

1446938 

144844' 

1449956 


i-r 


LOG.  COTANGENTS. 


89  Deg. 


LOG.  SINKS. 


Tab.  9. 


1712804 
1628255I8-T7U223 
8I7I5fi4I 
8-I63IU98-I7170i9 
8-I63239+8I7I8477.- 
8-16340408-17I98948 
8-1633485  B-17213IoI8 


8-16369298  1722726 
I638373|8-I724  U2 
172555 
1726972 
1 728386 
1729800 


8-1645586 81731214 
8-164702t|8-1732697 
1734039 

-I649907I8  1735451  8' 
1651347  8 1736863  8 
1652786  8-1738274  8 
8-1739684  8 
1741094  8 
1742504  8 
1743913  8' 
165997518-1745322  8' 
1746731  8' 


1658538 


1 66141 1 


1662847^8-1748138 


8-1664282 
8-16657178-1750953 
8-1667151  8-1752359 
1668585  8-1753765 
1670019  8-1755171 
8-1671452  8-1756576 
8-1672884  8-1757981 
8-16743168  1759385 
8-1675748 
8-1677179 
•1678610 


1680040 
1681469 
1682899 
8-1684327 
8-1685756 
8-1687183 
8-1688611 
8-1690038 
8 1691464 
1692890 
1694315 
8-1695740 
8-1697165 |8-178179l] 
8-16985R9[8-1783188| 
8-I7000I2 
8-1701435 
8-1702858 
8-1704280 
8-1705702 
8-1707123 
8-1708544 
8-1709964 
8-171 1384 
8-1712804 


•1748138  8 
17495468 
1750953  8 
1752359  8 
1753765  8 
1755171 8 
1756576  8 
1757981 8 
1759385  8 
1760789  8 
1762192  8 
1763595  8 
1764998  8 
1766400  8 
1767801  8 
•1769202  8 
1770603  8 
1772003  8 
1773403  8 
1774802  8 
1776201  8 
1777599  8 
1778997  8 
1780394  8 


1784584  8 
1785980  8 
1787375  8 
1788770  8 
1790164  8 
1791558 
1792951 
1794344 
179573718' 
'1797129I9' 


797129I8- 1879848  8-196102 
798521  8-1881213  8-1962360 
799912  8-1882578  8-1963700 
80 1 303  8 - 1 883943  8 -1965039 
8026938-1885307  0-I966378 
804083  8-1 886670  8-19677 1 i. 
805472  8-1888034  8-1969055' 


8068618- 
808250  8- 
8096388- 
8110258- 
8124138- 
813799  8- 


8151868- 
816571  8- 
817957  8- 
819342  8- 
820726  8- 
822111  8- 


825494  8- 
824877  8- 
826260  8- 
827643  8- 
829024  8- 
830406  8- 
83178 
833167  8- 
834548  8- 
835927  8- 
837307  8- 
838685  8- 


840064  8- 
841442  8- 
842819  8- 
844196  8 
845573  8- 
846949  8- 


848325  8- 
849700  8- 
851075  8- 
85245 
85382418- 
8551978- 


856570  8- 
857943  8- 
859315  8- 
860687  8- 
862059  8- 
8634308- 


1889397  8-197039? 
1890759  8-1971729 
1892121  8-1973066 
1893482  8-1974403 
1894843  8-1975739 
1896204  8-1977074 
1897564  8-197840 
1898924  8-197974 
1900284  8-1981078 
1901643  3-1982419 
1903001  8-1983746 
1904359  8-1985079 
1905717  8-198641-2 
1907074  8-19877U 
1908431  8-198907 
1909788  8-199040 
1911144  8-19.91738 
1912499  8-1993069 
1913854  8-1994399 
1915209  8-1995 
1916563  8-19971 
1917917  8-1998387 
1919271  8-1999716 
1920624  8-2001044 
1921976  8 200-237-2 
1923329  8-2003699 
1924680  8-2005026 
1926032  8-2006353 
1927383  8-20076  * 
1928733  8-20090 
1930083  8-2010330 
1931433  8-2011655 
1932782  8-2019980 
1934131  8-2014304 
1935479  8-2015628 
1936827  8-2016951 
1938175  8-201827 
■1939522  8-201959 
1940869  8-2020919 
1942215  8-2022241 
1943561  8-2023562 
1944907  8-2024883 


8-201827 

8-201959 

8-2020919 

8-2022241 

8-2023562 

8-2024883 


864800I8- 1 946252  8-2026203 
18661708-1947596  8-2027523 
1867540  8-1948941  R--2028843 
868909  8-1950284  0--2O3OI63 
870278  8-1951628  8-2031481 
871646  8-1952971  8-2032800 
873014  8-1954313  8--20341 18 
874382  8 • 1 955656  8-2035436 
1875749  8-1956997  8-2036753 
877 1 1 6 8- 1 958339  8 -2038070 
878482  8-1959680  8-2039387 
879848  8- 1 96 1 020  8 -2040703 


LOG.  COSINES 


89 


LOG.  TANGENTS 


(231) 


339iI6|816i-<67|8 
540993  8’16287I5  8 
542470  8 16301628 
543946  8-16316098 
545422  8-1633055  8 
546897  8-1634501  8 
548371  8-163594618 


549846  8- 
551319  8- 
552792  8- 
554265  8- 
555737  8- 
557209  8- 


558680  8- 
560151  8- 
561621  8' 
563090  8' 

564559  8' 
56602*8' 


1637391  8- 
1638835  8- 
1640279  8- 
1641722  8- 
1643165  8- 
1644607  8- 
1646049  8- 
1647490  S' 
1648931  8- 
1650372  8- 
16518128- 
1653251  8- 


567496  8-165469018' 
568964  8-1656128  8- 
570431  8-1657566  8- 
571898  8-1659004  S' 
573364  8-1660441  8- 
5748308-16618788- 
576295  8-1663314  8- 
577759  8-1664749  8- 
5792248  16661858- 
580687  8-1667619  8- 
582151  8-1669054  8- 
583613  8-1670487  8- 
5850768-1671921  8- 
5865378-1673353  8- 
5879998-1674786  8- 
589459  8-1676218  8- 
590920  8-1677649  8- 
592379  8-16790 


593839  8- 16805 1018  • 
5952978-16819408• 
5967568-1683370  8- 
598213  8-1684799  8- 
599671  8-1686228  8- 
601128  8-1687656  8- 
602584  8-1689083  8- 
6040408-1690510  8- 
605495  8-1691937  8- 
606950  8-1693363  8- 
6084048-1694789  8- 
609858  8-1696214  8- 
6113128-16976398- 
612765  8-1699064  8- 
6142178-17004878- 
615669  8-1701911  8- 
617121  8-1703334  8- 
618572  8-1704756  8- 
620022  8- 1 706 1 78 8 
621472  8-1707600  8 
622922  8-1709021  8 
624371  8-1710442  8 
6258198-17118628 
627267  8-171328218' 


7 1 32828-1 797626  8- 1 8803j>4  8' 1 96 1 556  8-204 

714701^8-1799018  8-1881730  8-1962896  8-204- , 

7161208-1 800409  8- 1 883095  8 - 1 9642.36  8 '20 
71753818-18018008-1884460  8-19655768-20 
7189588-1803191  8-1885824  8-1966915  8-2046.52: 
7203708  - 1 80458 18-18871S88-1969>2548  -204783: 
7217908-1805971  8-1888552  8-1969592  8-2049149',: 


723207  8-18073608-1889915  8-1970930  8-20504'-'” 
724623  8-1808749  8-1891278  8-1972268  8-20517 
726038  8-1810137  8-1892640  8-1973605  8-20530o5qji 
727453  8-181 1525  8-1894002  8-1974942  8-2054401  5 
728868  8-1812913  8-1895363  8-1976278  8-205571449, 
7302828-1814300  8-1 896724  8 - 1 9776 1 4 * -2057025  48 
73 1 696  8- 1 8 1 5687  8-1898085  8- 1 978949  8-2053337*47 
733109  8-1817075  8-1899445  8-1980-284  8-2059647*46 
734522  8 - 1 8 1 8459  8 - 1 900805  8-19816198  -2060958!45 
7359348-1819844  8-19021648-19829538-2062261 
737346  8- 1 82 1 229  8- 1 903523  8-1 984287  8-2063571 
738757  8-1822613  8-1904881  8-1985621  8-1 
740168  8-1823997  8-1906239  8-1986954  8-206619641; 
74 1579  8- 1 82538 1 8- 1 907597  8- 1 988286  8-206750640 
742989  8-18-26764  8-1908954  8-1989619  8--206881339 
744398  8-18-28146  8-1910311  8-19909.50  8-2070K 
745807  S-18295'29  8-1911667  8-1992282  8-20714 
747216  8-1830910  8-1913023  8-199361: 

748624  8-1832-292  8-1914379  8-1994943  8-207404 
750032  8-1833673  8-1915734  S-I996273  8-207534 
75 1 439  8- 1 835053  8-191 7088  8 - 1 997603  8-2076653[33 
752846  3-18364.33  8-1918442  8-1998933'8-2077959te 
754252  8-183781381919796 3 -2000262 8-2079264[5l 
755658  8-1839192  8-1921  150I8-200I59o|8-2080568 
757064  8-1840571 

758469  8-1 84194918- 1 923855|8-2004246iS-2083176 
759873  8-184:132 
761278  8-1844 
76-2681  8-1846081 
764084  8-1847458  S19'29261  8-2009553  8-208S388|24 
765487  8-1848834  8-1930611  8-2010879  8-208969a«3 
766889  8-1 850209  8-1931961  8-2012204  8-2090991  82 
768291  8-1851585  3-1933311  8-2013529  8-209229281 
769693  8-18.-i2959  «-1934660|8-20U853  8-2093593  80 
771094  8-18543 

772494  8-l855708|8-I937357l8-8017501|8-2096193  18 
773894  8-1857081 
775294  8- 1 858454  8-1 040053  8-2020 1 47  8-2098792  1 6 
776693  8-1859827  8-1941400  8-2021470  S-2I00091, 15 
778091  8-1861 199  8-1942746  8-2022792  8-2101389,141 
779490  8-1862571 
780887  8-1863942  8-1945439  8-2025435  8-2103985  12^ 
782285  8- 1 865313  8-1 946784  8-2026756  8-21052821 1 
783682  8- 1 866683  8 • 1 948 1 29  8-2028076  8-21 06579  10 
785078  8-186805 
786474  8- 1 8694 

787870  8 ■ 1 87079218  - 1 952 1 6 1 18  -203203518  -2 1 1 04671  7 
789265  S-1 872161 


1790659  8-1873529  8-1954848  8-2034672  8-21 13057  5 
1 792054  8- 1 874897  8- 1 956 1 90  8-20.35990  8-2 1 1 435 1 4 
1793447  8-1876264  8-1957532  8-2037308  3-21 15646  3 
1794841  8-1877631  8-1958874  8-2038625  3-2116939  2 
1 796233  8 - 1 878998  8- 1 960215  8 -2039942  8-2 1 1 8233  I 
1797626|8-188n3«4j8-1961556  8-2041259  8 21 1952S  0 


18073608 
1808749  8 
18101378 
1811525  8 
1812913  8 
1814300  8 
1815687  8 
1817075  8 
1818459  8 
1819844  8 
1821229,8 
1822613  8 
1823997  8 
1825381 8 
1826764  8 
13-28146  8 
1829529  8 
1830910  8 
1832-292  8 
1833673  8 
1 835053  8 
18364.33  8 
18378138 
1839192  8 
1840571 8 
1841949  8 
184:1327  8 
1844704  8 
1846081 8 
1847458  3 
1848834  8 
1850209  8 
1851585  3 
18.')2959  8 
18543348 
1855708  8 
I8570B1 8 
1858454  8 
1859827  8 
1861 199 8 
1862571 3 
1863942  8 
1865313  8 
1866683  8 
1868053  8 
1869423  8 
1870792  8 
1872161 8 


1922503  8 
1923855  8 
1925207  8 
1926559  8 
1927910  8 
19-29261  8 
1930611 8 
1931961 8 
1933311 8 
1934660  8 
1936009  8 
19373578 

1938705  8 
1040053  8 
1941400  8 
1942746  8 
1944093  8 
1945439  8 
1946784  8 
I948I29  8 
194947.3  8 
1950818  8 
1952161 8 
1953505  8 


2002918  8-: 
2004246  S-: 
2005573  8-i 
2006900  8-: 
2008227  8-: 
2009553  8-: 
2010879  8-: 

20122048-: 

2013529  8-; 
2014853  8-: 
2019177  8-: 
2017501  8-: 
2018824  8-: 
2020147  8-: 
2021470  8-; 
2022792  8-: 
2024113  8-: 
2025435  8-: 
2026756  8-! 
20280768-: 
2029396  8-; 
2030716  8-: 
2032035  8-: 
2033354  8-( 


LOG.  COTANGENTS. 


sy  Deg 


1 Deg. 


o' 


Tab,  9. 


08-2118ii4i(S- 

1 8-2r’024'J8" 

2 8-2l2l5r)3  8" 

3 8-2I22825  8" 
48-2I241I68" 
.‘jS'ilQi-tOVS- 
C8'2I26697  8-i 
7^-2127987  8" 

8 8-2129277  8-' 

9 8-2130588  8- 
108-21318548- 

11  8-2133143  8-' 

12  8-2134431  8-' 

13  8-2135719  8-' 

14  8-2137006  8 " 

15  8-2138293  8-' 
188-21395798-' 

17  8-2140885  8- 

18  8-2142151  8- 

19  8-2143438  8- 
-'"-21447-2I  8- 

,..-21460()6  8- 
—'8-2147290  8-' 
8-2148574  8-' 
24  8-2149857  8-' 
-'S-21511408- 
^ 8-2152423  8-! 
—'8-2153705  8-: 
*0,8-2154987  8-' 


219581  i;s 
2197080,8 
2198349  8 
21996ia'8 
2'2008B7|8 
-2-202155  8 
2-2034238 
2'204690S 
2‘205957  8 
‘2207223  8 
■2208490  8 
2'209756  8 
■221 1021  8 
2212‘286  8 
2213551 8 
2214815  8 
22160799 
2217343  8 
2218606  8 


I9p-2143436  8-2219869  8- 
-'"-214472I  8-2221-132  8- 
,0-2146006  R-22'22394  8- 
—'8-2147290  8-2223656j8- 
*0,8-2148574  8-2224917  8- 
24  8-2149857  8-2226178  8- 
-'8-21511408-2227439  8- 
^ 8-2152423  8-2228699  8- 
— 8-2153705  8-!!22?959  8- 
*0,8-2154987  8-2231219  8- 
-‘'8-2156269  8-223-2478  8- 
, 8-2157550  8-2233737  8- 
118-2158831  8-2‘234996  8 
8-2160111  8-22362548' 
8-2161391  8-2237512  8- 
-»aI8-2162671  8-2238769  8 
8-2163950  9-2240026  8' 

36  8-2165‘229  8-2-241283  8 

37  8-2166503  8-2242539  8 
3BI8-2167786  8-2243795  8' 

8-2169064  8-2245051  8- 

40  8-2170341  8-2246306  8 

41  8-2171618  8-2247561  8 

42  8-2172895  8-2248815  8- 

43  8-2174171  8-2250070  8- 

44  8-2175447  8-0251323  8- 
-‘'8-21767‘23  8-2252577  8- 
.,.,8-2 1 77998  8-2253830  8- 

’•8-2170273  8-2255083  8- 
.„.8-21S0547  8-2256335  8- 
‘'''8-2181821  8-22.57587  8- 
8-218.3095  8-2258839  8- 
ils-21 84368  8-22600908- 
8-2185641  8-2261341  8‘ 
5318-2186913  8-2'262591  8- 
. 8-2188186  8-22638413- 
.55  8-2189457  8-2265091  8- 

56  8-2190729  8-2266341  8- 

57  8-2192000  8-2267590  8- 

58  8-2193270  8-2268839  8- 
.59  8-2194541  8-2270087  8- 
60S-2195811S-22713358■ 


•‘2-2713.3.5 
■2272.'>83 
'2‘273830 
2275077 
‘2>763'24 
‘2-277570 
-2'278816 
2-2S006I 
228 1, 306 
■2282.551 
2283796 
2.’85040 
2286281 
2‘287,5‘27 
2288770 
2-2900 1 3 
229 1 ‘255 
2-292497 
2293739 
2294980 
2296221 
2297461 
2298701 
2-299941 
2301181 
2302420 
2.303659 
'2.304897 
2.306 1,-!5 

230737.3 
2.108610 
■2309847 
2311084 
2312320 
2313.556 
2314792 
2316027 
2317262 
2318496 
2.319731 
2320965 

2.3- 2-2198 
23-23431 

2.3- 24664 
2325896 
2327128 
23-2836(1 
23-29592 

233032.3 
•2332053 
‘23332S4 
‘23.34,514 

233574.3 
2336973 
2.338'202 
2339430 
-2340659 
2341886 
23431 14 
2344341 
2345i68 


8-‘2-14,5568  8 
6-2.14679.5|8 
8-2.3480-21  8 
8-2349247  8 
8-2350472  8 
8-2351697  8 
8-2352922  8 
8-23.54147  8 
8-2355371  8 
8 -2.3.56.594  8 
8-2,3,57818  8 
8-2,359041  8 
8-2.360264  8 
8-2361486  8 
8-2362708  8 
8-2363930  8 
8-2365151  S 
8-2366372  8 
8-2367593  8 
8-2368813  8 
8-2370033  8 
8-2.371253  8 
8-237-2472  8 
8-2.373691  8 
8-2374910  8 
8-2376128  8 
8-'2,177346  8 
8-2,378563  8 
8-2379781 8 
8-2380997  8 
8-238-2214  8 
8-2383430  8 
8-2.384646  8 
8-2.38.5862  8 
8-2.187077*S 

8-2388292  8 
8-2389506  8 
8-2390720  8 
8-2.191934  3 
8-2.303148  8 
8-2394.361  8 
8-23  95.574  8 
8-'2396786  8 
8 •2,397998  8 
B--23O9210  8 
8-24004-22  8 
8-240163.3  8 
8-2402844  8 
8-24040.54  8 
S-240.5264  8 
8-2406474  8 
S-2407683  8 
8-2408392  8 
8-24I010I 8 
8-24113108 
a-2412518  8 
8-241372,5  8 
8-24149.33  8 
8-24161408 
8-2417347  8 
8-2418553  8 


8-2418.5.5,3 
8 -24 1 9759 
8-2120965 
8 

8-24233761 
8 •24-24.580 
8-2425785  8-2497445 
8-2426989  8-2498629 
8-2428192  8-241)9813 
8-2429396  8-2500997 
8-24305998--2.5021S0 
8-2431 802  8-2503363 
8-2433004  8-2504546 
8-2434206  8-2.505728 
8-2435408  8-2506911 
8-2436609  8-2508092 
S-24378I0  8-8509274 
8-2439011  8-2510455 
8-2440212  8-2511636 
8-2441412  8-2512816 
8-244261 1 8-2513996 
8-2443811  8-2515176 
8-2445010  8-2516356 
8 •2446-209  8-2517535 
8-2447407  8-2518714 
8-2448605  8-2.519893 
8-2449803  8-2521071 
8-24510008-2522-249 
8-2452198  8-2.52:1426 
8 24,533P4'8->521604 
8-245459lj8-252578l 
8-24.55787!8-2.526957 
8-2456983'8-2528134 
8-2458178|8-2529310 
8-24.59373  8-25.30485 
8-2460568  8-2531661 
8-2461762  8-2532836 


8-249033 


8-249I5I8 


8-24927 


8-249,389 


8-2495075 


8-249626 


8-2462957  8-2534011 
3-2464150  8-25.35185 
8-2465344  8-2536359 
8-2466537  8-2537533 
8-2467730  8-2538706 
8-2468922  8-2539880 


2470115  8 
2471.106  8 
-2472498  8- 
■2473689  8 
2474880  8- 
-2476071  8- 
2477261  8- 
2478151  8 
2479640  8 
-2480829  8- 
218-2018  8 
-2483207  8- 
2-18439,5  8- 
2485.583  8- 
2486771  8' 
2487958  8- 
2489145  8- 
2490332  8- 


2541052 

2542-225 

2543397 

2544569 

2545741 

2.546912 

2,548083 

25492.54 

2550424 

3551.594 

■2552764 

2553933 

2555102 

2.556271 

2557439 

2558607 

2559775 

2560943 


8-‘2560943  8-263042 
8-256-21 10  8-263157 
-256.3-277  8-2632721 
8-2564443  8-‘2633869tj 
8-2565609  8-2635011 
8-2,566775  8 -263616. 
8-2567941  8-263731 1 2 
8-2569106  S-2638458  53 
8-2570271  8-2639604  52 
8-2571436  8-2640750  51 
B-2.57'2600  8-2641896  50 
8-2573764  8-2 64304r  ■ - 
8-2574928  8-2644187 
8-2576091  8-264533«47 
8-2577255  8-2646477*-“) 
8-2,578417  8-264762I|« 
8-2.579580  8 -264876-'^  “ 

8-2580742  8-26499 

8-25819048-265105314* 
8-258.3065  8-265219341 
8-2584227  8-26,5333"' ‘" 
8•2585.3888•26.5448_— 
8-2.586548  8-26556'^"" 
8-2587709  8-265676MJ-I 
8-2588869  8-265790 
8-2590028  8-265904 
8-2591 188  8-26601 
8-2.59-2347  S-266I33I 
8-2.59.3505  8-266-2471 
8-2.594664  8-2663612I31 
8'259582'2  8-266475?  ‘ 
8-2.596980  8-2665891 
8-2,598137  8-26670 
8-2599295 
8-2600452  8-26693 
8-2601608  8-267 
8-2602764  8-267158, 
8-260.3920  8-26727 
8-2605076  8-2673 
8-9606232  8-26749 
8-2607387  8-26761; 
8-2608541  8-2677271 
8-2609696  8-267941 
8-2610850  8-297$5'~ 
8-2612004  8-2680679  ' 
8-2613157  8-2681814  . 
8-2614311  8-26829491 
8-261546.3  8-2684084  1 
8-2616616  8-2685219  I 


8-2617768  8 
S-26189-’p  8 
8-2620072  8' 
8-2621223  8 
8-2622375  8 
8-26‘*>3525  8 
8-2624676  8 
8-2625826  8 
8-2626976  8 
8-2628 1 -25  B 
8-2629275  S 
8-2630424|8 


•2680353 

•2687487 

'9689620 

•2699754 

•*690S97 

■2692020 

•2693152 

•2694284 

•2695416 

■2696548 

•9697679 

•969881*' 


LOG.  COSINES. 


Deg.  I 


88  Deg-. 


\ 


LOG.  TANGENTS 


0D«g 


^ Deg. 


(233) 


5(f 


’<ll9M6B-9l‘HU08te -99^1953 
•9I90B18|8-8197678|b-9979901 


91991 10  B-9198947  B-9974449  B-9348C6I  B7M91697  B-949338S 
■91934091b -99009I«  B-9975B96  8-9349887  8-9499833  B-9494574 


9194694 


■9193983  8-9909734  B-9978190i8-9339339  S-9493944  B-949694S 
-9197973  8 290409'^  8-2979436  8-9333364  B-949644S  B-9498131 
■9198366  8-2903989  8-9980689  8 2334789  8-2497633  8-9499315 
■2129833 


3' 


57' 


8-2901483 


8-9906357  8-9981997  8-2336013  8-2498837  8-9300300  8-2370961 


2' 


58' 


8-9976943 


59' 


8-9346908  8-9419913  8-2491013 
8-9947433  8-949049 1|8 -9499909 


8-236164918-9631 133|60 
8-2569817  8-9639302  59 
8-9563984  8-2633431  58 

8-9363131  8-9634399  57 

8-9351 1 13|S-9494038|8-9495760  8-9566317  8-9635747  56 
8-9567484  8-9636893  33 
8-9368630  8-9638043  54 
8-9369813  8-263919053 


1' 


O' 


8-9640337 


59' 


58' 


3' 


39 


8-9641483  51 


3H 


89  Deg. 


57' 


9 8-2131 143  8-9907864  8-9983173  8-9357237  8-943006l|8-9501684  8-2579146 

10  8 2139434  8-2909090  8-9984417  8-9338461  8-9431964  8-93098688-9573310  8-2642630  50 

1 B-9I33793  8-9910356  8-9985662  8-9359684  8-9432467  8-2504051  8-9574475  8-9643776  49 

2 8-913501 1 8-991 1622  8-9-286906  8-9360908  8-9433670  8-9505934  8-9575639  8-9644991  48 

13  8-9136299  8-2919888  8-2288150  8-9369130  8-2434872  8-2506417  8-2576803  8-2646067  »7 

14  8-9137587  8-9914153  8-2989393  8-2363353  8-9436075  8-9507600  8-9577966  8-9647912  46 

15  8-9138874  8-9215418  8-9290636  8-9364575  8-2437276  8-9508782  8-25791298-9648357  45 
16B-2140161  8-29166828-2991 879  B-93657968-94384788-95099648-2580292  8-9649501  44 

17  8-9141447  8-9917946  8-9993121  8-2367018  8-2439679  8-9511 145  8-2581455  8-2650645  43 

18  8-2142733  8-2919910  8-9294363  8-9368239  8-9440880  8-9519396  8-9589617  8-9651789  49 

19  B-21440I9  8-9920473  8-2995605  8-2369460  8-9442080  8-2513507  8-9583779  8-9652933  41 

20  8-2145304  8-2991736  8-9996846  8-9370680  8-9443980  8-9514668  8-2584941  3-9654076  40 
■91  6-2146589  8-9999998  8-2298087  8-9371900  8-9444480  8-2515868  8-9586109  8-9655919  39 
22  8-2147874  8-9994260  8-9999327  8-9373190  B-9U5680  8-9517048  8-9587263  8-2656369 

93  8-9149158  8-9995592  8-9300568  8-9374339  8-9446879  8-2518927  8-9588424  8-9657504 

94  8-9150442  8-9996784  6-9301807  8-2375558  8-9448077  8-2519407  8-9569584  8-9658646 

95  8-9151795  8-9998045  8-2303047  8-9376776  8-9449976  8-9590386  8-9590744  8-9659788 

96  B-9153008  8-9999305  B-9304986  8-9377995  8-9450474  8-9591764  8-2591904  8-2660999 

27  8-2154991  8 2930566  8-2305525  8-9379913  8-2451679  8-9599943  8-9593063  8-966907l|33 

28  8-9155573  8-9931826  8-9306763  8-9380430  8-9459869  8-9594191  8-2594223  8-9663919  M 
99  8-9156855  8-9933085  8-2308001  8-9381648  8-9454066  8-2525998  8-2595381  8-2664352  31 

30  8-2158137  8-9934345  8-2309239  8-2389865  8-9455263  8-2526476  8-2596540  8-2665492  30 

31  8-9159418  8-9935604  B-93I0476  8-9384081  8-9456460  8-9527653  8-9597698  8-2666639  19 
39  8-9160699  8-9936862  8-931 1713  8-9385997  8-9437656  8-2328890  8-2398856  ^-9667779  9« 

33  8-2161979  8-2938190  8-9319950  8-2386513  8-9458852  8-2530006  8-9600014  8-966891 1 97 

34  1-9163259  8-9039378  8-2314186  8-9387799  8-9460047  8-9531 182  8-9601 17i  8-9670031  96 

35  8-9164539  8-9240633  8-9315422  8-9388944  8-2461942  8-2139358  8-9602398  8-9671 1 89  93 

36  8-916S818  8-9941892  8-2316638  8-8390159  8-9462437  8-2533533  8-9603485  8-2672398  24 
. 7 8-2167097  8-9943149  8-9317893  8-9391373  8-9463632  8-9534708  8-2604641  8-9673466  93 

38  8-9168375  8-9944405  8-9319128  8-9392588  8-2464896  8-9533883  8-2605797  8-2674604  92 

39  8-2169633  8-9245661  8-9320363  8-9393809  8-9466090  8-95.37058  8-9606933  8-2675742  91 

40  8-2170931  8-9246917  8-2321597  8-9395015  8-9467213  B-9338939  8-2608108  8-9676870  9|l 

41  8-9172209  8-9248172  8-2399831  8-9396228  8-9468407  1-2539406  8-2609963  8-9678016  19 
49  S-2I73486  8-9949497  8-9324064  8-2397441  8-2469599  8-2540579  8-9610418  8-2679153  18 
>3  8-2174762  8-2930682  8-9395297  8-9398654  8-9470792  8-2541752  8-261 1573  8-2680288  17 

44  8-9176038  8-9051936  8-2396530  8-9399866  8-9471984  8-9542925  8-9612727  8-968142i  16 

45  8-9177314  8-9253190  8-2397763  8-9401078  8-2473176  8-9544098  8-9613881  8-2689561  13 

46  8-9178390  8-9954443  8-2398995  8-9409989  8-2474368  8-2543970  8-9613034  8-9683696  14 

47  S-2179865  8-2955696  8-9330227  8-9403500  8-2475559  8-9546442  8-9616188  8-2684839  13 

48  S-9181 140  8-9956949  8-9331458  8-240471 1 8-2476730  8-2347614  8-9617341  8-2685967  12 

49  8-9182414  8-9958201  8-2339689  8-2405992  8-9477940  8-9548785  8-2618493  8-9687101  II 

50  8-2183688  8-9959433  8-9333990  8-9407132  8-2479131  8-9549956  B-2619646  8-9688936  10 

51  8-918496-1  8 2260705  8-2333130  8-2408342  8-2480321  8-2551 127  8-9620798  8-9689370 

52  8-218693:.  8-9261936  8-9336380  8-2409551  8-9481510  8-9539997  8-2621950  8-2690503 

53  8-2187308  8-996.3207  8-9337610  8-2410760  8-2482699  8-9333467  8-9623101  8-9691637 

54  8-2188780  8-9264457  8-2338839  8-241 1969  8-2483888  8-2334637  8-2694232  8-2692770 
53  8-919003.3  8-9963708  B-2340068  8-2413177  8-2485077  8-9353806  8-262140.1  8-9693903 

6 8-9191394  8-9966957  8-9341297  8-9414386  8-2486265  8-9556976  8-2626.154  8-2693035 

7 8-2192396  8-2968907  8-9349595  8-2415593  8-9487453  8-9558144  B-2697704  8-2696168 

8 8-9193867  8-9969456  8-2343733  8-9416801  8-9488641  8-2559313  H-969S834  8-96^300 

9 8-9195137  8-9970705  8-9344990  3-9418006  8-9489898  B-9560481  8-9630004  8-269B431 
0 8-2196408  3-2971933  8-9346908  8-9419915  8-2491015  8-9361649  8-2631 133  8-9699563 

— — r 


5ff 


I LOG.  COTAN.  88  Deg. 


(234)  1 Deg.  LOG.  SINKS. Tab. -9. 


4' 

5' 

b' 

r 

b' 

9' 

10' 

11' 

3-3149536 

8-3150555 

8-3151574 

8-3152593 

8-3153611 

8-3154630 

8-3155648 

8-3156665 

8-3157683 

8-3158700 

8-3159717 

8-3160734 

8-3161751 

8-3162767 

8-3163783 

8-3164799 

8-3165815 

8-3166830 

8-S16784S 

8-3168860 

8-3169875 

8-3170889 

8-3171903 

8-3172917 

8-3173931 

8-3174945 

8-3175958 

8-3176971 

8-3177984 

8-3178996 

8-3180008 

8-3181021 

8-3182032 

8-3183044 

8-3184055 

S-3I85067 

8-3186077 

B-3I87088 

8 -3 188098 

B-3189109 

8-3190119 

8-3191128 

8-3192138 

8-3193147 

8-3194156 

B-3195165 

B-3196I73 

8-3197182 

8-3198190 

8-3199198 

8-3200205 

8-3201413 

8-3202240 

8 •32032-27 

8-3204233 

8*3205240 

8-3206246 

8-3207252 

8-3206258 

8-320926.7 

8-3210269 

50 
59 
58 
57 
56 
55 
54 
53 
52 

51 
50 
49 
48 
47 
46 
45 
44 
43 
4‘2 
+1 
to 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

0 

I 

a 

3 

4 

i 

6 

7 

8 
9 

111 

11 

12 

13 

U 

15 

Ifi 

17 

18 
19 

|W 

fil 

ta 

03 

04 

05 

06 

07 

08 
09 

31 

32 

33 

85 

37 

38 

39 
*0 

41 

42 

43 

44 

45 

46 

47 

48 

49 

56 

51 

52 

53 

54 

55 
5C 

57 

58 

59 
66 
w 

3-2698810 

3-2699941 

3-2701071 

3-2702401 

B-2703331 

8 "2704461 

8-2705590 

8-2706719 

8-2707847 

8-2708976 

8-2710104 

8-2711-23-2 

8-2712359 

8-2713486 

8-2714613 

8-2715740 

8-2716866 

8-2717992 

8-2719118 

8-2720243 

8-272136H 

8-2722493 

8-27-23618 

8-2724742 

8-2725666 

B-27?6990 

8-2728113 

8-2729236 

8-2730359 

8-2731481 

8-9732604 

8-2733725 

8-2734847 

8-2735968 

8-2737089 

8-2738210 

8-2739331 

8-2740451 

8-2741571 

8-2744691 

3-2743810 

8-2744929 

8-2746048 

8.274'n66 

8*2748284 

8-2749402 

8-2750520 

8-2751637 

8-2752754 

8-2753871 

8-2754987 

8-275610S 

8-2757219 

8-2758335 

8-275945(1 

8*2760565 

8*276I68C 

8-2762794 

8-2763909 

8*2765092 

8*2766136 

3-2766136 
3-2767249 
3 2768362 
8-2769475 
8-2770587 
8-2771700 
8-2772811 
8-2773923 
8-2775034 
8-2776145 
8-2777256 
8-2778367 
8 2779477 

8- 2780587 

9 - 278 1696 
8-2782806 
8-2783915 
8-2785023 
8-2786132 
S -2787240 
8-2788348 
8-2789456 
8-2790563 
8-2791670 
8-2792777 
8-2793863 
8-279+969 
8-2796095 
8-2797901 
8-2798306 
8-279941 1 
8-2800516 
8-2801621 
8-2802795 
8-2803829 
8-2804933 
8-2806036 
8-2807139 
8-2808242 
3-2S09345 
8-2810447 
3-'28ll549 
8-2912650 
8 2813752 
8-2814853 
8*2815954 
8-2817055 
8-2818155 
8-2819255 
8-2820355 
8*2821454 
3-2822553 
3-2823652 
8-2824751 
B -2825849 
8-2826947 
8-2828045 
8*2829143 
8-2830240 
8-2831337 
8*2832434 

3-28S2434 

3-2833530 

3-2834696 

8-2835722 

8-2836818 

8*2837913 

8-2839008 

8-2840103 

$-3841197 

8-3643292 

3-2843386 

5- 28U479 
8-2845573 
8-2846666 
8-2847759 
8-9848851 
8-2849943 
8-2851035 
8-2852127 

6- ‘28532l9 
8-2854310 
8-2855401 
8-2856491 
8-2857589 
8-2858672 
B-2859762 
8-9880851 
8-2861941 
8-3863030 
8-2864118 
8-2865207 
8-2866295 
8-2867383 
8-3868471 
8-2869558 
8-2870645 
3-2871732 
8-2872818 
8-2873905 
8-2874991 
8-2876076 
8-2877162 
8-2878247 
8-2879332 
8-2880417 
3*2881501 
8-2882585 
8*2883669 
8-2884752 
8-2885836 
8-2886919 
B-2888002 
8-2889084 
S-3890166 
8*3891348 
8-2892330 
8-2893411 
8*2894492 
8-2895573 
8-2896654 
8-2897734 

3-2897734 

3-2898814 

8-2899894 

8-2900974 

8-9902053 

8-2903132 

8-2904211 

8-2905289 

8-2906367 

8-2907445 

8-3908523 

8-3909600 

8-2910677 

8-2911754 

8-2912831 

8-3913907 

8-2914983 

8-2916059 

8-2917134 

8-3918210 

8-2919285 

8-2920359 

8-2921434 

8-2922508 

8-2923582 

8-2934656 

8-2925729 

8-2926802 

8-2927875 

8*3928948 

8-2930020 

8-2931092 

8-2933164 

8-2933235 

8-3934306 

8-2935378 

8-2936448 

8-2937519 

8-2938589 

8-2939659 

8-2940729 

8-2941798 

8-2942867 

8-2943936 

8-2945005 

8*2946073 

8*2947141 

8-2948209 

8-2949277 

8-2950344 

8-3951411 

8-2952478 

8-2953544 

8-395461 

B-295567” 

8-2956742 

B 2957808 

8-2958873 

8-2959938 

8-3961003 

8-296206- 

3-2962067 

9-2963131 

8-3964195 

8-3965259 

6-2966332 

8-3967385 

8-2968448 

8-2969511 

6-2970573 

8-2971635 

8-2972697 

8-2973759 

8-2974820 

8*2975861 

8-3976942 

8-2978002 

8-2979063 

8-2980133 

8-3981183 

8-2982242 

8-2983301 

8-2984360 

8-2985419 

8-2986477 

8-2987536 

8-2988594 

8-2989651 

B-2990709 

8-2991766 

8-2992823 

8-2993879 

8-2994936 

8-2995992 

8-2997048 

8-2998104 

8-2999159 

8-3000214 

8 3001269 

8- 3002324 

9- 3003378 
8-3004432 
8-3005486 
8-3006539 
8-3007593 
8*3008646 
8-3009699 
8*3010751 
8-3011804 
8-3012856 
8-3013907 
6-3014959 
8-3OI6UI0 
8*3017061 
B-301811Q 
8-3019163 
8-3020213 
8*3021263 
8*3022313 
8-3023369 
8-3024411 
8-3025466 

3-3025460 

8-3026509 

8-3027558 

8-3028606 

8-3029654 

8-303070-2 

8-3031749 

8-3032796 

8-3033843 

8-3034890 

8-3035937 

8-3036983 

8-3038029 

8-3039075 

8-3040120 

B-3041165 

B-3049210 

8-3043255 

8-3044299 

8-3045344 

8-3048388 

8-3<H7431 

8-3048475 

8-3049518 

B-3050561 

8-3051604 

8-3052646 

8-3053688 

8-3054730 

8-3055772 

8-3056813 

8-3057855 

8-3058896 

8-3059936 

8-3060977 

8-3062017 

8-3063057 

8-3064097 

8-3065136 

8-3066175 

8-3067214 

8-3068253 

8-3069291 

8-3070330 

8-3071368 

8-3072405 

8-307344.3 

8-3074480 

8-3075517 

8-3076554 

8-3077590 

8-3078626 

8-3079662 

8-3080698 

8-3081734 

8-3082769 

5 - 3083804 
8-3084839 

6- 3085873 
8-3086907 
8-3087941 

8 -3087941 

8-3088975 

8-3090009 

8-3091042 

8-3092075 

8-3093108 

8-3094140 

8-3095173 

8*3096205 

8 *3097437 

8-3098268 

8-3099299 

8-3100330 

8-3101381 

8-310239-2 

8-310342-2 

1-3104452 

8-3105482 

8-3108512 

8-3107541 

8-3108570 

8-3109599 

8-3110628 

8-3111656 

8-3112684 

8-3113712 

8-3114740 

8-3115767 

8-3116794 

8-3117821 

B-3118848 

8-3119874 

8-3120901 

8-3121927 

8-3192952 

8-312S978 

8-3125003 

8-3126028 

8-3127053 

8-3128077 

8-3129101 

8-3130125 

8-3131149 

8-3132173 

8-3153196 

8-3134219 

8-3135242 

8-3138264 

8-3137287 

8-3138309 

B-3I3933I 

8-3140352 

8-3141374 

8-3142395 

8-3143416 

8-3144436 

8-3145457 

8-3146477 

8-3147497 

B-S1485I6 

8-3149536 

35' 

34' 

S3' 

sa' 

51' 

SO" 

-49' 

48' 

n 

88  Deg. 


LOQ.  CO(IN£S 


1 Dejf.  ’ too.  TANGENTS. (235) 

■ I T .%/  ^ %f\f  It/  n 


" 4' 

S' 

tj 

7' 

8' 

9' 

11'  " 

0 8 -3699563  ( 

1 8-3700694! 
3 8-3701835! 

3 8-3703955 

4 8-3704085 

5 8-3705913 

6 8-9706345 

7 8-3707474 

8 8-3708603 

9 8-9709739 

10  B-971086(J 

11  8-3711989 
138-3713116 

13  8-3714344 

14  8-3715371 

15  8-9716498 

16  8-37176-35 
178-3718751 

18  8-9719877 

19  8-9731003 

30  8-3733199 

31  8-3733354 
3-2  8-3734379 

33  8-3725504 

34  8-3736638 

35  8-3737753 

36  B-U73S876 
97  8-3739999 

38  8-9731132 

39  8-9739345 

30  8-3733368 

31  8-973U90 

39  8-2735613 

33  8-3736734 

34  8-3737856 

35  8-3738977 

36  1-3740098 

37  8-9741318 

38  8-27493:18 
30  8-2743458 

40  8-2744578 

41  8-2745698 

42  8-3746817 
4.-1 8-974793! 

44  8-2749054 

45  8-275017: 

46  8-375139 

47  8-3753408 

48  8-375352! 

49  8-975464.' 

50  B-275576( 

51  9-975687! 
5-2  8-275799< 

53  8-3759101 

54  8-976092, 

55  8-276134! 

56  8-976245 

57  8-376357 

58  8-276468- 

59  8-276579 

60  8-276691 

1-3766913  8 
-2768026 
1-9769139  8 
•9770253 
1-2771365! 
1-2772478! 
i-2773590 
J -2774702 
S -2775814 
J •2776925 
S -2778036 
S -9779147 
B -3780358 
3-9781368 
8-3782478 
8-2783588 
8-2784697 
8-2785806 
8-2786915 
8-2788024 
8-9789132 
8-3790240 
8-2791348 
8-3792455 
8-2793563 
8-2794670 
8-2795776 
8-9796882 
8-2797988 
8-2790094 
8-3800200 
8-3801305 
8 3802410 
8-2803515 
8-2804619 
8-2805723 
8-9806827 
R-2807930 
8-3809034 
8-381013! 
8-281 1339 
8-2813343 
8-3813444 
8-3814545 
8-3815647 
8-3816748 
8-3817848 
8-2818950 
8-3830051 
8-3831151 
8-3833251 
i 8-2823350 
>8-3834450 
) 8-3835548 
8-283664’ 
)8-283774! 
8 8-392884! 
8-983994' 
(8-3831040 
8-383313 
S-283333- 

•2833234 
■3834331 
•3835428! 
•3836524 
1-2837620 
•8838716! 
1-9839811 
1-2840906! 
1-2849001 
1-2843096 
1-3844190 
1 ■2345284 
9-3846378 
9-2847471 
B-2849565 
B-2849658 
8 -3850750 
8-2851843 
8-2852935 
8-2854027 
8-2S551I8 
8-2856210 
8-2857301 
8-2358.792 
8-2859482 
8-2860572 
8-2861662 
8-2862752 
8-2863841 
8-2864931 
8-3866019 
8-3867108 
8-3868196 
8-2869284 
8-2870372 
8-2871460 
8-2872547 
8-2873634 
8-2874720 
8-3875807 
8-2876893 
8 •2877975 
8-3879065 
8-3880150 
8-3881373 
8-3883320 
8-9883404 
S-288448S 
8-2885572 
8-388665! 
8-2887740 
8-288882J 
8-288990! 
8-289098! 
8-289207 
) 8-28931.5: 

8- 389437. 
18-389531! 

9- 399639’ 
8-289747 

(|8-389S55 

•2898559  8 
■3899640 
•2900720! 
■21101800! 
•3903879! 
■3903959! 
1-2905038 
1-3906117 
1-2907195 
1-2909374 
1-2909352 
1-291043U 
3-2911507 
B -29125 B4 
B-3913661 
S-3914738 
8-3915815 
8-3916891 
8-2917967 
8-S9I9043 
8-2930118 
8-2921193 
8-292'i‘>68 
8-2923342 
8-2924417 
8-2925491 
8-2926565 
8-29276.78 
8-292871 1 
8-2929784 
8-2930857 
8-2931930 
8-2933002 
8-2934074 
8-2935145 
8-2936217 
8-2937286 
8-2938359 
8-2939435 
8-2940.500 
8-294157C 
8-394264! 
8-2943709 
8-2944779 
8-2945848 
8-294691! 
8--29479B3 
8--2949053 
8-9950121 
8-2951189 
8-295225! 
8-2953314 
8-2954391 
8-295545' 
8-2956524 
8-2957590 
8-295865t 
8-295972 
8-296078' 
18-996195 
8-396291 

•39639176 
■3963981 
•3965046! 
-3966110! 
1-2967174! 
1-2968337 
1-3969300 
1-2970363 
1-3971436 
1-3972489 
1-2973551 
B -2974613 
B-3975675 
B-2976736 
8-3977797 
8-3978858 
8-3979919 
8-2990980 
8-2982040 
8-3983100 
8-3984159 
8-3985319 
8-9986378 
8-9987337 
8-3988395 
8-2989454 
S-2090512 
8-2991570 
8-29y262T 
8-3993685 
8-2994743 
8-2995799 
8-2996855 
8-999791 1 
8-2998967 
8-3000033 
8-3001079 
8-3003134 
8-3003189 
8-3004344 
8-3005296 
8-3006353 
8-3007407 
8-300B46C 
B-3009S14 
8-3010567 
8-301 lesr 
8-3013673 
8-3013733 
8-301477! 
8-301583C 
8-3016881 
8-301 793: 
8-3018964 
8-309003. 

8- 303108! 

9- 302313! 
8-302318! 
S-30-i483! 
8-303538! 

; 8-302633. 

■3096335 
•3027385 
-3098433! 
-3039483! 
■3030531 
•3031579! 
•3032627 
1-3033674 
1-3034732 
1-3035769 
1-3036816 
i-3037862 
B-3038909 
B -3039955 
B-3041001 
B-3043046 
8-3043092 
8-3044137 
8-3045182 
8-3046926 
8-3047371 
8-3048315 
8-3049359 
8-3050403 
8-3051446 

8 - 30534  J9 

9- 305353-2 
8-3054575 
8-3055617 
8-3056659 
8-3057701 
8-3058743 
8-3059784 
8-3060825 
8-306186! 
8-3063901 
8-3063947 

8- 306498’ 

9- 306602’ 
8 -306706’ 
8-306810! 
8-306914* 
B-3070184 
8-307123: 
B-307236 
B-307329S 
8-307433’ 
8-3075373 
8-30764  IS 
8-307744S 
8-307S48! 
8-307952: 

8- 308055! 

9- 308159! 
8-308363 
8-308366’ 

18 -308470; 

8 -30857.7 
; 8-308677. 

8 -.308780 
S 8 -.308884 

■3088843 
•3089876 
•3090910! 
■30919441 
■3099977 
■3094010 
1-3095043 
1-3096076 
1-3097109 
1-309BI4I 
1-3099173 
B-3100905 
B -3101336 
B-3103967 
B-310339R 
8-3|IH339 
8-3105360 
S-3106390 
8-310742!) 
8-310845!) 
8-3109479 
8-3110508 
8-3111538 
8-3119566 
8-3113595 
8-3114633 
8-3115651 
8-3116679 
8-3117707 
8-3118734 
8-3119761 
8-313078! 
8-3I318I5 
8-312384 
8-313386' 
8-313489: 
8-31259I! 
8-313694! 
8-312796< 
8-313899! 
8-313001 
8-313104. 
8-313306) 
8-313309) 
8-313411. 
8-31.3513 
8-313616! 
8-313718. 
8-3138201 
8-313933! 
8-314!)35 
8-314197 
8 3U339! 
; 8-314331 

8- 314433 
! 8-314536! 
18-3146.38 

9- 314740' 
8-314849) 

7 8-314944 
2 8-315046 

>■3150463  60 
1-3151489  59 
1-3153501  58 
1-3153530  57 
1-3154539  56 
1-31555.58  55 
B-3156576  34 
B-3157595  53 
B-3158613  59 
8-3159630  51 
8-3160648 .50 
8-3161665  49 
6-3163683  48 
8-3163699  47 
8-3164715  46 
8-3165739  45 
8-3166748  44 
8-3167764  43 
8-3168779  42 
8-3169795  41 
8-317081!)  40 
8-3171825  39 
8-3173839  38 
8-3173854  :17 
8-3174868  36 
8-3175883  35 

8- 3176895:14 

9- 317791)9  33 
8-317893-2  32 
8-3179935:11 
8-3180948  3!) 
3-3181960  29 
8-3183973  38 
8-3183985  27 
8-3184997  26 

) 8-3186008  35 
) 8-3187019  34 
(8-3188031  33 
) 8-3189041  3-2 
(8-319005331 
) 8-3191063  3U 
J 8-3199073  19 
jS-3193083  18 
2 8-3194093  17 
5 8-319510216 
)8-3l96ni  15 
18-319712014 
58-319813913 
18-3199137 19 
) 8-3300145  11 
5 8-330115410 
5 8-3309161  9 
58-3303169  8 
18-3304176  7 
18-3305183  6 
J 8-3206190  5 
8-3907197  4 

2 8-3208303  3 
B 8-3309310  3 

3 8-3210215  1 
3|8-331123  l 0 

" 55' 

54' 

1 53' 

52' 

31'  1 50f 

49'  1 48' 

3 H 2 LOG.  COTANGENTS.  88  Deg. 


(236)  1 Deg.  coc.  «iwEs.  ‘ Tab. ». 


rn 

u' 

13' 

14' 

15' 

16' 

*7' 

18^ 

ly' 

H 

"o 

1 

a 

3 

4 

3 

t 

7 

8 
9 

10 

II 

la 

13 

14 
13 
16 

17 

18 

19 

90 

91 
89 

93 

94 
93 
9« 

27 

28 

20 

30 

31 
39 

s 

35 
3^ 

37 

38 

39 

40 

41 

42 

43 

44 
43 

46 

47 

48 

49 
3C 
31 
39 
5' 
31 
3' 

36 

37 
3f 
5? 
6U 

3-3910969 

3-3911974 

3-3912978 

3-3913983 

3-3914287 

3-3913999 

3-3916993 

8-3917999 

S -3918303 

8-3219306 

8-3990309 

8-3921311 

8-3999314 

8-3923316 

8-3994318 

8-3995320 

8-3926329 

8-3997323 

8-3998324 

8-9929325 

8-3230326 

8-3231326 

8-3932326 

8-3233326 

8-3934326 

8-3933325 

8-3236323 

8-3237324 

8-3238322 

B-393932I 

8-3240319 

8-3241317 

8-3242313 

8-3243313 

8-3244310 

8-3945308 

8-3246303 

8-3947301 

8-3248998 

8-3249294 

8-3230290 

8-3251286 

8-3232282 

8-3253277 

8-3234272 

8-3933267 

8-3236262 

8-3237236 

8-3258230 

8-3239244 

8-3960238 

8-326I93S 

8-3262223 

8-3263218 

8-3964211 

8-3265904 

8-3966196 

8-3267188 

8-3968180 

3-3269172 

8-3970163 

8-3970163 

3-9971153 

3-3279146 

3-3273137 

3-3974127 

3-3973118 

3-3276106 

3-3277098 

8-3278087 

8-3979077 

8-3280066 

8-3981033 

8-3989044 

8-3283039 

8-3284091 

8-3983)009 

8-3285997 

8-3286984 

8-3287972 

8-3988959 

8-3289946 

8-3290933 

8-3291919 

8-329'2906 

8-3293892 

8-3294878 

8 -.3995863 

8-3296849 

8-3297834 

8-3998819 

8-3299804 

8-3300788 

8-3301773 

8-3302757 

8-3303740 

8-3304724 

8-3305708 

8-3306691 

B-3307674 

8 -3308656 

8-3309639 

8-3310621 

8-3311603 

8-33IL585 

8-3313367 

8- 3314548 

9- 3313329 
8-3316310 
8-33I749I 
B-33I8479 
8-3319432 
8-3390432 
8-332I41S 
8-3329392 
8-3393371 
8-3324350 
8-3325329 
8-3396301 
8-3397987 
S-332826.1 
3-3329240 

» -3329343 

3-3330921 

9-3331199 

9-3339176 

9-3333133 

9-3334130 

B-3333107 

8 -3336084 

8-3337060 

8 -3338036 

8 -.3339012 

8-3339988 

8 3340963 

8-3341938 

8 -3342913 

8-3343888 

8-3344863 

8-3343837 

8-334681 1 

8-3.347785 

8-3.348759 

6-3349732 

p-3330706 

8-3331679 

8-3332631 

8 -.3353624 

8->).334397 

8-3333569 

8-3336341 

8-3337319 

B-3338484 

8-33394.75 

8-3360426 

B-3361397 

8-3362368 

8-3363338 

8-3364309 

8-3365279 

8-3366248 

8-3367218 

8-3368187 

8-3369136 

8-3370125 

8-3371094 

8-5372063 

8-3373031 

8-3173999 

8-3374967 

8-3373934 

8-337690! 

8-337786S 

8-.137883< 

8 -3379805 

8-3380765 

8-3381734 

8-338970! 

8-3383664 

8-338463: 

8-338.7595 

8-3386364 

B -3387525 

9-3387399 
9-3388494 
8-3389439 
8-3390493 
8-3391387 
8-3399531 
8-3393313 
8-3394279 
8-3393949 
8-3396903 
8-3397168 
8-33981.31 
8-3399093 
8-3400055 
8-3401016 
8-3401979 
8-3402941 
8-3403902 
8-3404864 
8-3403823 
8-3406783 
8-3407746 
8-34087O6 
8-3409666 
8-3410626 
8-3411586 
8-3412546 
8-3413305 
8-3414464 
8-3415423 
8-34 1 6383 
8-3417340 
8-3418298 
8-34192.7)i 
B-.34202I4 
8-3421172 
8-3422129 
8-3423086 
8-3434043 
B-3425000 
8-34259.77 
8-3426913 
8-3427869 
8-3428823 
8-3429781 
8-3430736 
8-3431691 
8-3432646 
8-3433601 
8-3434336 
8-34333 1C 
8-3436465 
8-3437419 
8-343837! 
8-3439326 
8-344097? 
lB-3441935 
18-3449186 
lB-3443138 
lB-3444091 
1 8-344.7045 

9-3443043 

9-3443993 

9-3446947 

9-3447899 

9-3448831 

9-3449809 

9-3450733 

9 -343 1 704 

9-3432633 

8-343.3603 

8-3434535 

8-3435503 

8-3436435 

8-34.77403 

8-3458574 

8-34.79304 

8-3460933 

8-3461201 

8-3462150 

8-3463098 

8-3464047 

8-3464993 

8-3465942 

B -3466890 

B -3467837 

8-3468784 

8-3469731 

8-3470678 

8-3471623 

8.34 72371 

8-3473317 

8-3474463 

8-3473409 

8-34763.74 

8-3477300 

H-3478245 

8-3479189 

B-3480I34 

8-3491079 

8-3482093 

8-3482967 

8-348391 1 

8-3484834 

8-348.7798 

8-3486741 

8-3487684 

8-348862- 

B-348937C 

B-3490319 

8-3491434 

8-3499396 

8*3493338 

S-349428C 

8-3493921 

8-349616! 

B-3497I0T 

8-3498044 

8-3498985 

8-3499925 

8-3500865 

B-350I805 

9-3301803 

9-3309743 

9-3303683 

9-3304694 

B-3303363 

9-330634)2 

8-3307441 

8-3308379 

8-3309318 

8-3310236 

8-3311194 

8-3312139 

8-3313069 

8-3314006 

8-3314944 

8-.3.71588I 

8-3316817 

8-3517754 

8-3318690 

8-3519626 

8 -3.520362 

8-3321498 

8-3322433 

8-3323369 

8-3524304 

8-3323239 

S-3326I73 

8-3527108 

8-3328049 

8-3328976 

8-3399910 

8-3330844 

8-3331778 

8-3332711 

8-3.733644 

8-35.34377 

8-3533310 

8-3536442 

8-3337374 

8-3338306 

B-3539‘2.38 

8-3340170 

8-3341102 

8-.3.742033 

8-3342964 

8-3543893 

''-3344826 

8-354.77.76 

8-3346686 

8-3547617 

8-3548346 

8-3349476 

8-3350406 

8-333 1335 

8-3332264 

8-335319? 

8-333419! 

8-333303C 

8-333597! 

8-3356907 

8-3537835 

9-3537833 
9-3338761 
9-3339690 
9-3560817 
B-S36I344 
8-3369471 
8-3363398 
8 -.7564.394 
8-3363171 
8-3366177 
8-3367103 
8-3368099 
8-3368934 
8-3569880 
8-3370803 
8-33717.30 
8-35726.74 
8-3573379 
8-3574503 
8-3375427 
8-3376331 
8-3377275 
8-3378199 
8-3379129 
8-3380043 
8-3380968 
S-338I891 
8-3389814 
8-3383736 

8- 3384638 

9- 338.7380 
8-3386309 
8 -3387494 
8-3.788343 
8-3389966 
8-3390187 
8-3391 108 
8-3399099 
8-3.799949 
8-3393870 
8-3394790 
8-3393709 
8-3396699 
8-3.797549 
8-3398468 
8 -.3399387 
8-3600306 
8-3601293 
8-360-2I43 
8-3603061 
8-3603979 
8-3604897 
8-36038I5 
8-3606733 
8-360763C 
8-3608567 
8-3609484 
B-36I040I 
8-361 1317 
8 -361 2934 
B-36I3I3< 

a-3613130 
9-3614066 
9-3614989 
9 -3613897 
9-3618813 
9-3617728 
9-3618643 
8-3619338 
8 -3620479 
8 3691387 
8-3699301 
8-3623913 
8-3694129 
8-3693043 
8-3623936 
8-3698869 
8 -3697782 
8-3638695 
8-3639608 
8-3630320 
8-363I4-I3 
8-3632343 
8-36339.77 
8-3634169 
8-S033080 
8-3633991 
8-3636903 
8-3637814 
8-3638724 
8-3639633 
8-3640343 
8-3641438 
8-3642366 
8-36459731 
8-36U183I 
8-36430931 
8-3646004 
8-3646913 
8-3647899 
8-3648730 
8-3649639 
8-3630547 
8-3631 45S 
8-3639363 
8-3633271 
8-.76.74179 
8-3633086 
8-3633993 
8-3636900 
8-3637807 
8-3638713 
8-3639620 
8-3660396 
8-366143! 
8-3669331 
8-3663244 
8-366414! 
8-3663034 
8 '366393? 
8-3666864 
8*366776? 

90 

79 

>8 

S7 

K 

93 

34 

K 

32 
SI 
341 
49 

48 
47 
46 
4.7 
U 
43 

49 
41 
40 
39 

38 
p7 
36 

33 

34 
33 
3? 
31 

39 

99 

97 

98 

93 

94 

i 

XM 

19 

IB 

17 

16 

13 

14 
13 
19 
11 
10 

9 

8 

7 

6 

3 

4 
3 

rt 

i 

0 

47' 

45' 

44' 

43' 

42' 

41' 

40' 

LOG.  COSINES.  88  t)eg. 


1 Deg. LOO.  TAKGENTS,  (937) 


13' 

13' 

14' 

15' 

10' 

17' 

IS' 

ly' 

" 

0 

1 

3 

3 

4 
3 
6 
1 
B 

V 

10 

II 

13 

13 

U 

li 

l« 

n 

IB 

13 

so 

SI 

33 

33 

34 
S3 
36 
87 

38 

39 

30 

31 
33 

33 

34 

33 

36 

37 

38 

39 

40 

41 
43 

43 

44 
43 

46 

47 

48 

49 

30 

31 

32 
53 

34 

33 
56 

37 

38 

39 
60 

8-331 I3SI 
8-3313337 
8-3313333 
8-3314337 
8-3313343 
8-3316346 
8-3317331 
8-3318833 
8-3319339 
8-3330363 
8-3331366 
8-332-3369 
8-3333873 
8-3834874 
3-33-35377 
8-3236879 
8-3397981 
8-3338383 
8-3339383 
8-3230386 
8-3931887 
8-3333388 
8 -3333288 
8-3334389 
8-3333389 
8-3336289 
8-3337389 
8-3938388 
B -3839387 
8-3340386 
8-3341383 
8-3342384 
8-3343389 
8-3844-380 
8-3343378 
8-3846376 
8-3247273 
8-3348370 
8-3349367 
8-3230364 
8-323I260 
8-3933357 
8-3933353 
8-3354249 
8-3333344 
B-3336340 
B-3'237333 
8-3338330 
B-3339-284 
8-3360-219 
8-3361913 
8-3363807 
8-3363301 
8-3364194 
8-3363188 
6-3306I8I 
8-3967173 
8-3968166 
8-3309138 
8-3370131 
8-337M43 

8-3371143 
8-3373134 
8-3373136 
8-3974117 
8-3975108 
8-3376099 
8-3377090 
8 -3378080 
B-33790C0 
8-3380060 
8-3381030 
8-3383039 
8-3383038 
8-3284017 
8-3383006 
8 -3883993 
8-3386983 
8-3387971 
8-3388939 
B-3389947 
8-3390934 
8-339I93I 
8-3393908 
8-3293893 
8-3394883 
8-3293868 
8-3896834 
8-3297840 
8-3398836 
8-329981 1 
8-3300796 
8-3301781 
8-3302766 
8-3303751 
8-3304733 
8-3305719 
8-3306703 
8-3307687 
8-3308670 
8 3309633 
8-3310636 
8-3311619 
8-3313601 
8-3313384 
8-3314366 
8-3313348 
8-3316339 
8-331731 1 
8-3318493 
8-3319473 
8-3330434 
8-3331434 
8-3333413 
8-3333393 
8-3334373 
8-3383354 
8-3336334 
8-3337313 
8-333S393 
8-338997I 
8-3330348 

8-3330349 
8-3331338 
8-3333306 
3-3333184 
8-3334161 
8-3333139 
8-3336116 
8-3337093 
8-3338070 
8-3339046 
8-3340033 
8-3340999 
8-3341973 
3-3343950 
8-3343936 
8-3344901 
8-3343876 
8-3346831 
8-3347836 
8-3348800 
8-3349774 
8-3330748 
B-335I73S 
8-3333693 
8-3333669 
8-3334643 
8-3335615 
8-3336387 
8-3337360 
8-3338338 
8-3339304 
8-3360476 
8-3361447 
8-3363419 
8-3363390 
8-3364361 
8-3365331 
8-3366303 
8-3367273 
8-3368343 
8-3369313 
8-3370181 
8-3371151 
8-3373120 
8-3373089 
8-3374038 
8-3375026 
8-3375994 
8-3376963 
8-3377930 
8-3378898 
8-3379866 
8-3380833 
8-3381860 
8-3383767 
8-3383733 
8-3384760 
B -3383666 
8-3386633 
8-3387397 
8-3388363 

8-3388363 
8-3389328 
8-3390493 
8-3391438 
8-3393433 
8-3393387 
8-3394331 
3-3393316 
8-339637^ 
8-3397-243 
8-3398306 
8-3399169 
8.3400133 
8-3401093 
8-3403038 
8 -3403030 
8-3403983 
B-3404944 
8-3403906 
8-3406867 
8-3407838 
8-3408789 
8-3409750 
8-3410711 
8-3411671 
8-3413631 
8-3413301 
8-3414331 
8-3413311 
8-3416470 
8-3417489 
8-3418388 
8-3419347 
8-3430303 
8-3421363 
8-3433381 
8-3423179 
8-3434137 
8-3433094 
8-3426032 
8-3437009 
8-3437963 
8-3438933 
8-3429878 
8-3430833 
B-3431791 
8-3433746 
8-3433708 
8-3434657 
8-54336  IS 
8-3436367 
8-3437332 
8-3436476 
8-3439431 
8-3440383 
8-3441339 
8-3443393 
8-3443346 
8-3444199 
8-34431.43 
8-3446103 

8-3446103 
8-3447057 
8-3448010 
8-3448963 
8-3449914 
8,3430866 
8-3431817 
8-3433769 
8-3433730 
8-3434671 
8 3433631 
8-3436373 
8-3437593 
8-3438478 
8-3439483 
8-3460372 
8-3461331 
8-3463-271 
8-3463320 
8-3464169 
8-3463117 
8-3466066 
8-3467014 
8-3467963 
8.3468910 
8-3469837 
8-3470805 
8-3471758 
8-3473699 
8-3473646 
8-3474393 
8-3475339 
8-3476483 
8-3477431 
8-3478377 
8-3479323 
8-3480368 
8-348I3I3 
8-3488158 
S-3483103 
8-3484047 
8-3484991 
8-3483936 
8-3486879 
8-3487883 
8-3488767 
8-3489710 
8-3490653 
8-3491396 
8-3493339 
8-3493481 
8-3494433 
8-3493363 
8-3496307 
8-3497849 
8-3498191 
8-3499133 
8-3300073 
8-3301014 
8-3301954 
8-3383893 

8- 3503893 

9- 3303833 
8-3304773 
8-3303713 
8 -.3306633 
8-3307394 
8-3308333 
8-3309473 
8-3310411 
8-3311330 
8-3313388 
8-3313336 
8-3314164 
B-3313103 
8-3516040 
8-3316977 
8-351791* 
8-3318831 
8-3319788 
8-3330793 
8-3321661 
8-3399397 
8-3383333 
8-3534469 
8-3333403 
8-3326340 
8-3527273 
8-3338210 
8-3329145 
8-3330080 
8-3331014 
8-3331948 
8-3332883 
8-3333816 
8-3334730 
8-3535683 
8-3336616 
8-3337349 
8-3338463 
8-333941^ 
8-3540347 
8-3341379 
B-3343S1I 
8-354314.3 
B-3.H4074 
8-3345006 
8-3345937 
8-3346868 
8-3347799 
8-3348739 
6-3349660 
8-3550390 
8-3331320 
8-3359430 
8-3353379 
8-3334309 
8-3333338 
8-3536167 
8-3537096 
8-3338034 
8-3338933 

8-3538933 
8-35.49881 
8-3360809 
8-356173T 
8-3363664 
8-3563393 
8-336*319 
8-3363U6 
8-3566373 
8-3567399 
8-3368336 
8-3369133 
8-3370078 
8-3371004 
8-3371929 
8 3573833 
8-3573780 
8-3374705 
8-3373630 
8-3376335 
8-3377479 
8-3378403 
8-337933^ 
8-3380331 
8-3381173 
8-3389098 
8-3383093 
8-3383943 
8-3384868 
8-3383790 
8-3366713 
8-3387633 
8-3388357 
8-3389479 
8-3390401 
8-3391333 
8-3392343 
8-3393163 
8-3394086 
8-3595606 
8-3395927 
8-3396847 
8-3597767 
8-3398667 
8 •3399607 
8-3600337 
8-3601446 
8-3609363 
8-3603-284 
8-3604303 
8-3603131 
8-3606040 
8-3606938 
8-3607876 
8-3608794 
8-9609711 
8-3610639 
8-3611346 
8-3613463 
8-3613380 
8-3614397 

8-^614397 
8-3613313 
8-3616199 
8-3617043 
8 3617961 
8-3618877 
8-3619793 
8-3630708 
8-3621623 
8-3683338 
B -3633433 
8-3634367 
8-3633381 
B-3626I96 
8-3697110 
8-3638023 
8-3638937 
8-3639830 
8-3630763 
8-3631676 
8-3633389 
8-3633303 
8-3634414 
8-3633337 
8-3636339 
8-3637150 
8-3638062 
8-3636974 

5 - 3639883 
8-3640796 
8-3641707 
8-3643617 
8-3643328 
8-3644438 
8-3643348 
8-3646338 
8-3647168 
8-3646878 
8-3648987 
8-3649896 
8-3630803 
8-3631714 
8-3639893 
8-3653331 
8-3634439 
8-3633347 
8-363635.1 
8-3637163 
8-3658070 
8-3638978 
8-363988.5 
8-3660792 
8-3661898 
8-3663603 
8-3663311 
8-3664417 
8-3663333 
8-3666339 
8-3667133 
8-3868040 

6- 3888943 

60 

59 

38 

37 

36 
53 
34 
33 
33 
31 
30 
49 
48 
47 
46 

43 

44 
43 
42 
41 
40 

39 

38 

37 

30 

33 

34 
33 
33 

31 

30 

39 
28 

37 
36 

23 

24 
33 

38 

31 
90 
19 
18 
17 
16 

13 

14 
t$ 

15 
II 
id 
9 
8 
7 
6 

3 

4 
3 
t 
1 
0 
ft 

" 

47' 

46' 

45' 

44' 

43' 

42' 

41' 

40' 

Loa.  eoTAMoctiTS.  88  "Ueg. 
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tt 

■US 

31' 

32' 

33' 

24' 

•iA' 

2(j' 

%r 

8#' 

(. 

I 

} 

3 

* 

i 

6 

7 

8 

9 

10 
11 
13 
13 
U 
li 
Ifi 

17 

18 
19 
30 
SI 
S3 
S3 
Si 
S3 
36 
S7 

38 

39 

30 

31 
33 

33 

34 

35 

36 

37 

38 

39 

40 

41 
43 

43 

44 

45 

46 

47 

48 

49 

50 

51 
53 

53 

54 

55 

56 

57 

58 

59 

60 

8*3667769 
8-3668674 
8-3669378 
8-3670483 
8-3671386 
8-S673390 
8*3673193 
8-3674097 
8-3675000 
8-3675903 
8-3676806 
8-3677798 
8-367861 1 
8-3679513 
8*3680415 
8-3681317 
8-3682319 
8*3683120 
8*3684022 
8-3684923 
8*3685824 
8-3686725 
8*3687625 
8*3688526 
8-3689436 
8-3690326 
8*3691226 
8*3693125 
8*3693025 
8*3693924 
8*3694833 
8*3695722 
8 3696631 
8*3697519 
8*3698418 
8*3699316 
8*3700314 
8*3701111 
8*3703009 
8*3703907 
8*3703804 
8*3704701 
8*3705598 
8*3706494 
8*3707391 
8*3708287 
8*3709183 
8*3710079 
8*3710975 
8*3711870 
8*3719766 
8*3713661 
8*3714556 
8*3715451 
8*3716346 
8*3717940 
8*3718134 
8*3719098 
8*3719929 
8*3790816 
8*3731710 

8*3791710 

8*3722603 

8*3793496 

8*3724389 

8*3735383 

8*3796174 

8*3737067 

8*3797959 

8*3738851 

8*372974,1 

8*3730635 

8*3731526 

8*3732418 

8*3733309 

8*3734200 

8*3735091 

8*3735981 

8*3736872 

8*3737762 

8*3738652 

8*3739542 

8*3740431 

8*3741391 

8*3749210 

8*3743099 

8*3743988 

8*3744877 

8*3745766 

8*3746654 

8*3747542 

8*3748430 

8*3749318 

8*3750206 

8*3751094 

8*3751981 

8*3759868 

8*3753755 

8*3754649 

8*3755598 

8*375^15 

8*3757301 

8*3758187 

8*3759073 

8*3759959 

8 37608U 

8*3761729 

8*3762615 

8*3763500 

8*3764384 

8*3765969 

8*3766153 

8*3767038 

8*3767922 

8*3768806 

8*3769689 

8*3770573 

8*3771456 

8*3772339 

8*3773922 

8*3774105 

8*3774988 

8*3774988 

8*3775870 

8*3776753 

8*3777635 

8*3778517 

8*3779398 

8*3780280 

8*3781161 

8*3782043 

8-3789924 

8-3783804 

8-3784685 

8-3785566 

8*3786446 

8-3787326 

8*3788206 

8*3789086 

6*3789965 

8*3790845 

8*3791724 

8*3792603 

8*3793482 

8*3794361 

8*3795239 

8*3796117 

8*3796996 

8*3797874 

8*3798751 

8*3799699 

8*3800507 

8*3801384 

8*3802261 

8*3803138 

8*3804015 

8*3804891 

8*3805768 

8*3606644 

8*3807520 

8*3808396 

8*3809971 

8*3810147 

8*3811033 

8*3811897 

8*3812772 

8*3813647 

8*3814522 

8*3815396 

8*3816271 

8*3817145 

8*3818019 

8*3818892 

8*3819766 

8*3830639 

8*3821513 

8*3832386 

8*3823958 

8*3824131 

8*3825004 

8*3825876 

8*3896748 

8*3837620 

8*3897620 
8*3828492 
8*3829364 
8*3830935 
8*3831106 
8-3831978 
8*3833848 
8*3833719 
8*3834590 
8*3835460 
8*3836330 
8*3837901 
8-3838070 
8-3838940 
8-3839810 
8*3840679 
8-3841548 
8*3840417 
8*3843286 
8 38UI55 
8*3845023 
8*3845892 
8*3846760 
8*3847628 
8*3848496 
8*3849363 
8*3850231 
8*3851098 
8*3857965 
8*3852832 
8*3853699 
8*3854565 
8*3855432 
8*3856298 
8*3857164 
8*3858030 
8*3858896 
8*3859761 
8*3860697 
8*3861492 
8*3869357 
8*3863222 
8*3864087 
3*3864951 
8*3865816 
8*3866680 
8*3867544 
8*3868408 
8*3869271 
8*3870135 
8*3870998 
8*3871861 
8*3872724 
8*3873587 
8*3874450 
8*3875312 
8*3876174 
8*3877037 
8*3877898 
8*3878760 
8*3879622 

8*3879622 
8*3830483 
8*3881345 
8*3882206 
8*3883067 
8-3883937 
8*3884788 
8*3885648 
8*3886509 
8*3887369 
8-3888229 
8*3889088 
8*3889948 
8*3890807 
8*3891666 
8*3892526 
8*3893384 
8*3894243 
8*3895102 
8*3895960 
8*3896818 
8-3897676 
8*3898534 
8*3899392 
8*3900249 
8*3901107 
8*3901964 
8*3909821 
8*3903678 
8*3904534 
8*3905391 
8*3906247 
8*3907103 
8*3907959 
8*3908815 
8*3909671 
8-3910526 
8*391  T382 
8*3912237 
8*3913092 
8*3913947 
8*3914801 
8*3915656 
8*3916510 
8*3917364 
8*3918918 
8*3919072 
8*3919926 
8*3920779 
8*3921633 
8*3922486 
8*3923339 
8*3924191 
8*3925044 
8*3925897 
8*3926749 
8*3927601 
8*3928453 
8*3929305 
8*3930156 
8*3931008 

8*3931008 

8*3931859 

8*3932710 

8*3933561 

8*3934412 

8*3935263 

8 3936113 

8*3936964 

8*3937814 

8*3938664 

8-3939513 

8-3940363 

8-3941213 

8-3943062 

8*394291 1 

8*3943760 

8*3944609 

8*3945457 

8*3946306 

8-3947154 

8-3948002 

8*3948850 

8*3949698 

8*3950546 

8-3951393 

8-3952240 

8-3953088 

8*3953935 

8*3954781 

8*3955628 

8-3956475 

8*3957321 

8*3958167 

8*3959013 

8*3959859 

8*3960705 

8*3961550 

8*3962395 

8*3963941 

8*3964086 

8*3964930 

8*3965775 

8*3966630 

8*3967464 

8*3968308 

8*3969152 

8*3969996 

8*3970840 

8*3971683 

8*3972527 

8*3973370 

8*3974213 

8*3975056 

8*3975898 

8*3976741 

8*3977583 

8*3978425 

8*3979968 

8*3980109 

8.3980951 

8*3981793 

8*3981793 

8*3983634 

8*3983475 

8*3984316 

8*3985157 

8*3985998 

8*3986839 

8*3987679 

8*3988519 

8*3989359 

8*3990199 

8*3991039 

8*3991879 

8*3999718 

8*3993557 

8*3994397 

8*3995936 

8*3996074 

8*3996913 

8*3997751 

8*3998590 

8*3999428 

8*4000266 

8*4001104 

8*4001941 

8*4009779 

8*4003616 

8*4004453 

8*4005290 

8*4006137 

8*4006964 

8*4007801 

8*4008637 

8*4009473 

8*4010309 

8*4011145 

8*4011981 

8*4012816 

8*4013652 

8*4014487 

8*4015339 

8*4016157 

8*4016992 

8*4017826 

8*4018661 

8-4019495I 

8*4090339 

8*4091163 

8*4091997 

8*4092831 

8*4093664 

8*4024497 

8*4095331 

8*4026164 

8*4026996 

8*4027829 

8*4098662 

8*4099494 

8*4030396 

8*4031158 

8*4031990 

8*4031990 

8*4033832 

8*4033653 

8*4034485 

8*4035316 

8*4036147 

8*4036978 

8*4037809 

8*4038639 

8*4039470 

8*4040300 

8*4041130 

8*4041960 

8*4042790 

8*4043620 

8*4044449 

8*4045979 

8*4046108 

8*4046937 

8*4047766 

6*4048594 

8*4049423 

8*4050951 

8*4051080 

8*4051908 

8*4052736 

8*405356.1 

8*4054391 

8*4055218 

8*4056046 

8*4056873 

8*4057700 

8*4058527 

8*4059353 

8*4060180 

8*4061006 

8*4061839 

8*4069658 

8*4063484 

8*4064310 

8*4065135 

8*4065961 

8*4066786 

8*4067611 

8*4068436 

8*4069361 

8*4070085 

8*4070910 

8*4071734 

8f*4072558 

8*4073389 

8*4074206 

8*4075030 

8*4075853 

8*4076677 

8*4077500 

8*407832,1 

8*4079146 

8*4079969 

8*4080791 

8*4081614 

60 

59 

58 

57 

56 

55 

54 

53 

52 

51 

50 

*9 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

98 
27 
26 
25 
24 
23 

99 
21 
20 
19 
18 
17 
16 
15 
14 
13 
19 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

39' 

38* 

zr 

ZQ 

35' 

34' 

33' 

32' 

U 
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» 

30' 

31' 

Tl' 

23' 

24' 

25' 

20’ 

■iT 

0 

1 

2 

3 

4 
3 
6 

7 

8 

W 

11 

12 

13 

14 
13 
16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
33 

36 

37 

38 

39 

40 

41 

42 

43 

44 
43 

46 

47 

48 

49 

30 

31 

52 

33 

34 

53 
56 

37 

38 

59 

60 

B'3668943 
8 3669830 
B-3670733 
B'3671660 
8-3672364 
8-3673468 
8-3674372 
8-3673276 
8-3676181^ 
8-3677083 
8-3677987 
8-3678890 
8-3679793 
8-3680696 
8-3681398 
8-3682301 
8-3683403 
8-3684303 
8-3683207 
8-3686108 
8-3687010 
8-368791 1 
8-3688312 
8-3689713 
8-3690614 
8-3691314 
8 3692414 
8-3693315 
8-3694213 
8-3693114 
8-3696014 
8-3696913 
8-3697812 
8-369871 1 
8-3699610 
8-3700309 
8-3701407 
8-3702306 
8-3703204 
8-3704102 
8-3704999 
8-3703897 
8-3706794 
8-3707692 
8-3708389 
8-3709483 
8-3710382 
8-3711278 
8-3712173 
8-3713071 
8-3713967 
8-3714869 
8-3713758 
8-3716633 
8-3717548 
8-3718443 
8-3719338 
8-3790232 
8-3721197 
8-3729021 
8-3729913 

8-3729913 

8-3723809 

8-3724703 

8-3723396 

8-3726489 

8-3727383 

8-3728273 

8-3729168 

8-3730061 

8-3730953 

8-3731843 

8-3732737 

8-3733629 

8-3734321 

8-3733412 

8-3736304 

8-3737195 

8-3738086 

8-3738976 

8-3739867 

8-3740757 

8-3741647 

S-3742338 

8-3743427 

8-3744317 

8-3745206 

8-3746096 

8-3746985 

8-3747874 

8-3748762 

8-3749651 

8-3750339 

8-3731428 

8-3732316 

8-3753203 

8-3754091 

8-3754979 

8- 3755866 

9- 3736733 
8-3737640 
8-3738527 
8-3739413 
8-3760999 
8-3761186 
8-3762072 
8-3762938 
8-3763843 
8-3764729 
8-3763614 
8-3766499 
8-3767384 
8-3768969 
8-3769133 
8-3770038 
8-3770922 
8-3771806 
8-3772690 
8-3773374 
8-3774437 
8-3773340 
8-3776223 

8-3776223 

8-3777106 

8-3777989 

8-3778872 

8-3779754 

8-3780636 

8-3781319 

8-3782400 

8-3783282 

8-3784164 

8-3783043 

8-3783926 

8-3786807 

8-3787688 

8-3788369 

8-3789449 

8-3790329 

8-3791209 

6-3792089 

8-3792969 

8-3793849 

8-3794728 

8-3795607 

5- 379648^ 
8-3797363 
B -3798244 
8-3799122 
B-3800001 
8-3800879 
8-3801757 
B-3802634 
8-3803312 
8-3804390 
8-3805267 
8-3806144 
8-3807021 
8-3807898 
8-3808774 
8-3809630 
8-3810327 
8-3811403 
8-3812278 
8-3813134 
8-3814030 

6- 3814903 
8-3813780 
8-3816633 
8-3817530 
8-3818404 
8-3819279 
6-3820133 
8-3821027 
8-3821901 
8-3822775 
8-38-23648 
8-3824322 
8-3823393 
8-3826268 
8-3827141 
8-3828014 
8-3828886 

8-3828886 
8-3629738 
8-3830631 
8-3831303 
8-3832374 
8-3833246 
8-3834117 
8-3634989 
8-3833860 
8-3836731 
8-3837601 
8-3838472 
8-3839342 
8-3840213 
8-3841083 
8-3841933 
8-3842822 
8-3843692 
8-3844361 
8-3843430 
8-3846299 
8-3847168 
8-3848037 
8 3848903 
8-3849774 
8-3850642 
8-3831310 
8-3852378 
8-3833243 
6-3834113 
8-3834980 
8-3855847 
8-3836714 
8-3857581 
8-3838448 
8-3839314 
8-3860180 
8-3661046 
8-3661912 
8-3862778 
8-3863643 
8-3864309 
8-3865374 
8-3866239 
8-3867104 
8-3867969 
8-3868833 
8-3869698 
8-3870362 
8-3871426 
8-3872290 
8-3873133 
8-3874017 
8-3874880 
8-3875743 
8-3876606 
8-3877469 
8-3878332 
8-3879194 
8-3880036 
8-3880918 

8-3880918 

8-3881780 

8-3882642 

8-3883604 

8-3884363 

8-3883227 

8-3886088 

8-3886949 

8-3887809 

8-3888670 

8-3889330 

8-3890391 

8-3891231 

8-3892111 

8-3892970 

8-3893830 

8-3894689 

8-3893348 

8-3896408 

8-3897266 

8-3898123 

8-3898984 

8-3899842 

8-3900700 

8-3901338 

8-3902416 

8-3903274 

8-3904131 

8-3904989 

8-3903846 

8-3906703 

8-3907560 

8-3908417 

8-3909273 

8-3910129 

8-3910986 

8-3911842 

8-3912697 

8-3913353 

8-3914409 

8-3915264 

8-3916119 

8-3916974 

8-3917829 

8-3918684 

8-3919338 

8-3920393 

8-3921247 

8-3922101 

8-3922955 

8-3923808 

8-3924662 

8-3923515 

8-3926368 

8-3927221 

8-3928074 

8-3928927 

8-3929779 

8-3930631 

8-3931484 

8-3932336 

8-3932336 
8-3933187 
8-3934039 
8-3934891 
8-3933749 
8-3936393 
8-3937444 
8-3938293 
8-3939143 
8-3939996 
8-3940846 
8-3941696 
3-3942346 
8-3943396 
8-3944246 
8-3945093 
8-3943943 
8-3946794 
8-3947643 
8-3948492 
8-3949340 
8-3930189 
8-3931037 
3-3931883 
8-3952733 
8-3953581 
8-3934429 
8-3953276 
8-3936124 
8-3956971 
8-3957818 
8-3938663 
8-3939311 
8-3960338 
8-3961204 
8-3962050 
8-3962897 
8-3963742 
8-3964388 
8-3965434 
8-3966279 
8-3967124 
8-3967969 
8-3968814 
8-3969639 
8-3970503 
8-3971348 
8-3972192 
8-3973036 
8-3973880 
8-3974724 
8-3973567 
8-397641 1 
8-3977234 
8-3978097 
8-3978940 
8-3979782 
8-3980623 
8-3981467 
8-3982310 
S-398315S 

8-3983132 
8-3983994 
8-3984833 
8-3985677 
8-3986319 
8-3987360 
8-3988201 
8-3989042 
8-3989883 
8-3990723 
8-3991364 
8 3992404 
8-3993244 
8-3994084 
8-3994924 
8-3993764 
8-3996603 
8-3997M2 
8-3998282 
8-3999121 
8-3999959 
8-4000798 
8-4001637 
8-4002473 
8-4003313 
8-4004151 
8-4004989 
8-4005827 
8-4006664 
8-4007302 
8-4008339 
8-4009176 
8-4010013 
8-4010850 
8-4011686 
8-4012523 
8-4013339 
8-4014193 
8-4015031 
8-4015867 
8-4016702 
8-4017338 
8-4018373 
8-4019208 
8-4020043 
8-4020878 
8-4021713 
8-4022347 
8-4023381 
8-4024216 
8-4025050 
8-4023884 
8-4026717 
8-4027551 
8 4028384 
8-4029217 
8-4030039 
8-4030883 
8-4031716 
8-4032349 
8-4033381 

8-4033381 
8-4034213 
B-4033043 
8-4035877 
8-4036709 
8-4037341 
8-4038372 
8-4039203 
8-4040033 
8-4040866 
8-4041696 
8-4042327 
8-4043338 
8-4044188 
8-4043018 
8-4043848 
8-4046678 
8-4047508 
8-4048337 
8-4049167 
8-4049996 
8-4030823 
8-4031634 
8-4032483 
8-4033311 
8-4034140 
8-4034968 
8-4033796 
8-4036624 
8 4037452 
8-4038280 
8-4059107 
8-4059935 
8-4060762 
8-4061389 
8-4062416 
8-4063242 
8-4064069 
8-4064895 
8-4065722 
8-4066348 
8-4067374 
8-4068199 
8-4069023 
8-4069830 
8-4070676 
8-4071501 
8-4072326 
8-4073151 
8-4073975 
8-4074800 
8-4075624 
8-4076449 
8-4077273 
8-4078097 
8-4078920 
8-4079744 
8-4080567 

S-4M1391 

8-4d8(fl4 

8-4083037 

60 

39 
58 
57 

36 
53 
34 
53 
52 
51 

30 
49 
48 
47 
46 
43 
U 
43 
42 
41 

40 
39 
38 

37 
36 

33 

34 
33 
32 

31 
30 
29 
28 
27 
26 

23 

24 
23 
22 
21 
20 
19 
18 
17 
16 

13 

14 
13 
12 
11 
10 
9 
8 
7 
6 

3 

4 
3 
2 
1 
0 
ft 

ft 

39' 

38' 

37' 

3ff 

35' 

34' 

33' 

32' 

88  Deg. 


fLOG.  COTAMGSNTS 


(740)  1 Deg.  too.  8iHE». Tab.  9. 


’7T 

“o 

1 

s 

3 

4 
i 
6 
*7 

s 

u 

10 

11 

la 

13 

i; 

IS 

!(■• 

17 

18 
13 
20 
81 
8a 
23 
84 
8.S 
2o 

n 

*8 

89 

30 

31 

32 
$3 

34 

31 

36 

37 

38 
13 

40 

41 

42 

43 

44 

45 

46 
43 

48 

49 

40 

41 

32 
43 
54 
** 
36; 

4k' 

49 

t' 

7/ 

20' 

29' 

3<y 

31' 

32' 

33' 

34' 

35' 

tr 

60 

,59 

58 

57 

56 

J5 

54 

53 

$2 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

19 

18 

17 

16 

15 

U 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

S-4081614 
8-4082436 
8-4083258 
8-4084080 
8-4084902 
S 4084723 
8-4088545 
8-40873«fi 
8-4088187 
8-4089008 
8-4089829 
8-4090650 
8-4091471 
8-4092291 
5-4093111 
8 •4093931 
8-4094751 
5-4095571 
8-4096391 
8-4097210 
5-4098»)-29 

8- 4098849 
S-4099668 

9- 4100486 
9-4101305 
8-4102124 
8-4109942 

8- 4103760 

9- 410+578 
8-4105396 
8-4I06914 
8-4107032 
8-4107849 
8-4108667 
8-4109484 
8-41 10301 
3-411I118 
8-4111934 
8-4112751 
8-4113567 
8-4114383 

8- 4115200 

9- 4116015 
8-4116831 
8-4117647 
8-4118462 

8- 4119278 

9- 4120093 

8- 4120908 

9- 4121723 
8-4122537 
8-4123352 
3-4124166 
8-4124981 
8-4125795 
8-4126609 
8-4I9742‘2 
8-4128236 
8-4U9^ 
8-4WS« 
8-4130676 

S-4130676 

8-4131489 

8- 413230-2 
8 4133115 

9- 4133927 
8-4134740 
8-4135552 
B-4136S6J 
8-4137176 
B-4I37988 
8-4l3h80O 
8-413961 I 
8-414042-2 
8-4141234 
8-4142045 
8-4142856 
8-4143666 
8-4144477 
8-4145-287 
8-4146098 
8-4146908 
8-4147718 
8-4148528 
8-4149337 
8-4150147 
8-4150936 
8-4151765 
8-4152575 
8-4153383 
8-4154192 
8-4155001 
8-4155809 
8-4156618 
8-4157426 
8-4158234 
8-4159042 
8-4159850 
8-4160657 
8-4161465 
8-4162272 
8-4163079 
8-4163886 
8-4164693 
8-4165499 
8-4166306 
8-4167112 
8-4167919 
B-4I68725 
8-4169531 
8-4170336 
8-4171142 
8-4171948 
8-4172753 
B-41 73558 
8-4174363 
8-4175168 
8-4175973 
8-4176777 
8-4177582 
S-417S386 
8-4179190 

5- 4179190 
8-4179994 
8-4180793 
8-418160-2 
8-4182405 
8-418:3-209 
8-4184012 
8-4184815 
8-4I856I8 
8-4186421 
B-4IB7-22.3 
B-418S0-2rt 

6- 4188828 
B-41 89630 
8-419043-2 
8-4191234 
8-4192036 
8-419'2s:3s 
8-4193639 
8-4194441 
8-4195242 
8-4196043 
8-4196844 
8-4197644 
8-4198445 
8-4199245 
8-4200046 
8-4200846 
8-4201646 
3-4902446 
8-4203245 
8 -4-204045 
8-4204844 
8-4205644 
8-4-206441 
8-4-207242 
8-42080+0 

8-4208  ft;39 

8-42096:38 

8-4210436 
8-4211-234 
8-42120;32 
8-421-28.10 
B-421362S 
8-4214426 
8-421522,1 
8-4216020 
B-4216818 
8-4917615 
8-4218412 
8 -42 19-208 
8-4-2-K8305 
8-4290801 
8-4221598 
B-4-2-2-2394 
8-4223 190 
B-422.19R6 
8-4-2-24782 
8-4225577 
8-4-226373 
3-432716$ 

8-42-2716S 
8-422796.1 
8-4228758 
8-42295,53 
8-42:30348 
8-4231142 
8-4331937 
8-4232731 
8-421:35-25 
8-42343 1 -.1 
8-4235113 
8-4235907 
8-42367CH) 
8-4237494 
8-4238287 
8-4239080 
6-423987:3 
8-424066(; 
8-4241458 
8-4242251 
8-424304.1 
8-4243836 
8-42446-28 
8-4245420 
8-4946211 
8-424700.3 
8-4247795 
8-4248.586 
8-4249377 
8-4250168 
8-4250!i59 
8-42517.50 
8-4252541 
8-4253331 
8-42.54122 
8-4954912 
8-4255702 
8-42.56492 
8-4257282 
8-4258071 
8-4258861 
8-4259650 
8-42604-19 
8-42612-29 
8-4262018 
8-4262806 
8-4263595 
8-426+.18:. 
8-426517-2 
8-42659631 
8-4266748 
8-4367.516 
8-426g:3->4 
8-4269111 
S-4'269399 
8 •4270686 
8-4971474 
8-4272261 
8-4273048 
8-427383+ 
8-4274621 

8-4274621 
8-4275408 
8-4276194 
8-4276980 
8-4277766 
8-4278,552 
8-4279338 
8-4280124 
8-428tiOfl9 
8-4281694 
8-4282480 
8-4283265 
8-42840.50 
8-4284835 
8-4285619 
8-4286404 
8-4mi88 
8-4987972 
8-4288756 
8-4289540 
8-4290394 
8-4291108 
8-4291891 
8-4292675 
8-429:3458 
8-4294241 
8-429.5024 
8-4295807 
8 -4296590 
8-4297372 
8-4298154 
8-4298937 
8-4299719 
8-4300501 
8-4301283 
8-4302064 
8-4302846 
8-4.303627 
8-4.ie44(>9 
8-4365190 
8-4305971 
8-4.306751 
8-4307.5.12 
8-4308313 
8-4309093 
3-4309873 
8-4310654 
8-4311434 
8-4312213 
8-4312993 
8-4313773 
8-4314.5,52 
8-4315.112 
8-4II611I 
8-4316895> 
8-4317669 
8-4318447 
8-43192-26 
8-43-2OO04 
8-432078:1 
8-4.321561 

b-432l56i 
8-4322.139 
8-4323117 
8-432.189.5 
8-4.124612 
8-4.T25450 
8-4326227 
B-4327001 
8-4327781 
8-43285.5M 
8-4;V29335 
8-4330112 
8-43.10888 
8-4331665 
8-4332441 
8-4333217 
8-4333993 
8-4334769 
8-43:l55++ 
8-4336,130 
8-4337095 
8-4337871 
B-43.18646 
1-4339421 
8-4340196 
8-4340970 
8-4341745 
8-4342519 
8-4.143294 
8-4.144068 
8-4344842 
8-4345616 
8-4346:t89 
8-4347163 
8-4347937 
*•4348710 
8-4349483 
8-43,50256 
8-4351029 
8-4351802 
8-435'2574 
8-435:1147 
8-4354119 
8-4354892 
8-435.5664 
8-4356436 
8-4357207 
8 ■4357979 

8- 4358751 

9- 43595-22 
8-4360-293 
8-4361064 
8-43618:15 
S-436>65>6 
8-4363.177 
8-4364148 
g-4.364918 
8-436.56H8 
8-43664.59 
8-4367229 
8-4367999 

9-4367999 
8-4368768 
8-4369538 
8-4170:307 
B-4371077 
8-4371846 
8-4372615 
8-4373384 
8-4374153 
8-4374921 
8-4375690 
8-4376458 
»-*9rvm 
8-4377995 
8-437876:1 
B4379531 
8-4380298 
8-4381066 
8-4381833 
8-4382601 
8-4ia-1368 
8-4384135 
8-438490-2 
8-4385660 
8-4386435 
B-4387202 
8-4387968 
8-43887:14 
8-4389501 
8-43901266 
8-439103-2 
8-4691798 
8-4.192564 
8-439.1329 
8-4.194094 
8-4394859 
8-4395624 
8-4196189 
8-4397154 
8-4397919 
8-4396683 
8-4399447 
8-4400212 
8-4400976 
8-4401740 
8-4402503 
8-4403267 
8-4404031 
8-4404794 
8-4405557 
8-4406321 
8-440708.1 
8-4407846 
8-4408609 
8-4409372 
8-44I0134 
8-4410896 
8-441 1 659 
8-4412491 
8-44131S3 
8-4415944 

8-4413944 
8-4414706 
8-441.5468 
8-14162-29 
8-4416990 
8-U1775I 
8-4418512 
8-4419273 
8-4420034 
8-4420795 
8-4421555 
8-442-2315 
8-4423076 
B -4423836 
8-4424596 
8-442.5.1.55 
8-4426115 
8-4426875 
8-4427634 
8-4428393 
8-4429159 
8-442901 1 
8-4430670 
8-4431429 
8-4432187 
8-4432946 
6-4433704 
8-44.14462 
8-4435221 
8-4435978 
8-4436736 
8-4437494 
8-4438251 
8-4439009 
8-4439766 
8-4440,523 
8-4441280 
8-4442037 
8-4442794 
8-4443551 
8-4444307 
8-4445063 
8-4445820 
8-4446576 
8-4447332 
8-4448087 
8-4448843 
8-4449599 
8-4450354 
8-4451109 
8-4451865 
8-4452620 
8-4453375 
8-4454129 
8-4454884 
8-445563^ 
8-4456393 
8-4457147 
B-M57901 
8-4458655 
8-445940<l 

31' 

30* 

20' 

28* 

37' 

2& 

25' 

24'  1 

7r 

■lOG.  COSINES.  88  Deg. 


d;,  ' .nogle 


LOO.  TAHGEKTS 


1 De|f. 


28* 


0 8-+O80O31  8-4I3413‘.>  8--U806T.)j8  +m690  8-4976I76'8-4333l5ll  8-45o9(>2'i 
8-1081S39  8--U3i94.5  8-4I8U838-482948'.8'*«769fi3  8-4321989  8-4370393 
8--U1S+>;S2  8-4133739  H-418'2-298.'8-493028l  l•4^7773« 8-4394707  8-4371 161 
8-409,5 H>5|«-413i572  8-418309‘>l8-423107fi  8-4-J78337]8-43S5466  8-437193,1 


29' 


I 31' 


(241) 


32* 


33' 


34' 


35' 


12  8-409-2900  8-414189,5  8-41W393  8-4238-22?  8-4285612  8 4332484  8-4378857|8-U9474i  48 

13  8-4093721  8-41 426?fi  S-4I91 126  8-4-2 l90-r.p-4986397  8-433,3261  8-4379626  8-M2550->  47 

14  8-4094342  8-4143,508  8-41919-298-4-239816  3-4287I82  ‘ 

1.5  8-409336-2  8-4144319  8-4192731  8-4240610  8-428796S 

16  8-4096183  8-4143131  8-4I9.3533  8-4241404  9-4288732 

17  8-4097003  8-4143942  8-4194336  8-4242197  9-4289.537 

18  8-40978-23  8-4146733  8-4195138  8-42429*j  8-42903 22 

19  8-4098643  8-4147364  8-4193940  B-4'243783  8-4291 106 
«)  8-4099463  8-41483748-4196741  8-4244576  8-4291891 


•J  -»t  V ITT  O l«^_»  / O O •vJ  f 9 (OD7 

8-41 83896,8-4231 870  8-4279.32  4 8-4326264  8-437270.3  8-441863 1 
8-4184700 8-42.32667  8-42901 10 8-4327042  8-4373473  8-4419413 


4 8-4086)27  8-413.5,185 

.5  8-4O87 149  8-4136198  u vs. > lu, 

(,  8-4087971  8-413701 1 8-4183304  8-423J4C2  8-4980897  9-432782n|8-437424-2|8-44'2oi74|.54 
7 8-4088793  8-413782.3  8-4186307  8-4234237  8.4-291693 
8-4099615  8-4138636  8-41871 II  B-423305I  8-4282460 
. 8-4O90136  8-4139448  8-4187914  8-423.5846  S-428  125.5 
10  8-4091258  8-4140-261  8-4188717  8-4236640  8-4284041 
I i(8-409'2079|8-4UI073  8-41893-20  8-4237434  8-4-284826 


8-4123172  8-4171819 

8- 4103988  8-4172625 

9- 4124803  B-41734.3I 
8-4125618  8-4I74-237 

3.3  8-4126432  8-4173043 
,54;8-41 27247  8-41 75848 


33,8-4I2,806  ' H-4176634 
358-4128876  8-4177459 
37  8-41-29690  8-4I78-264 
.58  8-4I.10304  8-4179069 
59  8-4131318  8-4179974 
6)^8-4132132  9-418067-9 
u 


31' 


8-432.8598  S-43730I-2  8-4420936  .53 
8-4329375  8-4375781  8-4421697  32 
8-4330153  8-4376550  8-4422456  31 
8-43.JO930  8-43773-20  8-442321950 
8-4331707  8-4378089  8-4423980149 


8-4334038  8-438059,5  8-4496262|4)j 
8-433481.5  8-4381 163  8-4427026  43 
8-4335591  8-4381931  8 -442778  >44 
8-4336368  8-4382700  8-442.8.543  43 
8-4337144  S-43S3468  3-44-29'5o3  42 


8-4337920 

8-4338696 


21  8-4100283  8-4I49135  8-4197343  S-4245369  3-4292675  8-4339472 

22  8-4101 103  8-4149995  8-4198344  8-4246162  8-4293459  8-4340-248 
-27  3-4I0I922  9-4150805  8-4199146  8-4246954  8-4294-24  > S-43410-23 

24  8-4102741  8-4151616  8-4199947  8-4247747  8-4293027  8-4341799 
2.5  3-4103360  8-4132423  8-4200748  8-424853?  S-429.581 1 8-4342574 

26  9-4104379  8-4153235  8-4201549  8-4249.331  8-4296.594  8-4313-149 

27  8-4105198  8-41,54045  8-4202349  8-4250123)8-4297377  8-4344124 

25  8-4I060I7  8-41548.54  8-4-2031508-4250915  8-4298161  8-4344899 

29  3-41068.35  9-4155)164  8-42039508-423I7))6  8-4298944  3-4345674 

30  8-4107653  8-4156473  8-4204730  8-4252498  8-4299727  8-434)3440 

31  8-4I08472W-4I.572S-2  B-420.5550  8-4253-28?  8-43005 1 0 8*4347223 
.12  8-4109290  8-41,58091  8-4-206350  8-4'25408)it8-430I29-3  8-4347997 
13  8-41 10107  8-415890))  8-4207150  8-425487-2  8-4302075  8-4348771 

34  8-4110925  8-4159708  9-4207950  8-42,55)162  $-4302857  8-4349545 

35  8-41 1 1743  8-4160517  8-4208749  8-425615,3  8'4-5)13639  3-43.50319 

36  9-41 12560  8-4I6I3Z5  8-4-209549  8-4237244  8-4304422  8-4351093 

37  8-41 13377  8-4I62I33  8-4210348  8-4258034  8-430.5-204  8-4351867 
.38  8-41 14I94  8-4162941  8-421 1 147  8-4258825  8-4105985  8-4352640 
39)8-41 1501 1 8-4163749  8-421 1946  8-42596 1 5p -4306767  8-4353413  8-4399565  8-4445-13^ 

40  8-4115828  8-41645568-4212745  8-4260405^-4.107549  8-4,354187 

41  8-41 1664.5  8-4165.164  8-4213543  8-4261 1 95p-43))83:i0  8-433496)) 

42  8-4117461  8-4166171  8-4214342  8-4261 985p-4309l  1 1 8-4335733 

43  8-41 1 8278|8-41 66979  8-4215140  8-4262774  8-4309892  8-4356,50)7^-4402)124 


44  8-4119094  8-4167786  8-4215938  8-4?63,5)I4fe-43I))673 
4,5  8-4119910  8-4168,593  8-4216736  8-4264353^-431 14.54 
46jB-4I207-26  3-4169399  8-4217.534  8-4265142p-43I2235 
8-4I2I.54I  8-417)1206  8-4218332  8-426.59.32p-43l.30l6 
8-4I22357j8-4171012  8-4219130  8-4266720  8-4313796 


aof 


S-4226.302|8-42738U  8-43-20814 
8-4227098|8-4274602  8-4321593 
8-4227894  8-4275389  S-43-3'2372 
8 -4)229690  8 -4276 1 76S-4323 1 50 


3 I 


2g^ 


28' 


8-4357278 

8-4358051 

8-43.58823 

8-4359595 

8-4360367 

8-4361139 


I 

)'8 

||8-4WI  j3js-44497-7 


8-44)i»49l8 

8-4405682 


8-4219927  8-4267.509>8-43I4576 

8- 4220725  8-4268298  8-4315356  8-436191 1 

9 - 422 1 522  8 -4269086  8 -43 1 6 1 36p -4362683 
8 -42223 1 9 8-4269S75'8-43 1 69 1 6 8 -436,3455 
8-42231 16  8-4270663  8-4317696  8-4.364226 
8 -42239 1 2 8 -427 1 43 1 8-43 1 8476  3 -4364997 
8-4224709  8-427223918-4319255 
8-42-2550.5  8-427.i)--.>7 


8-4406U6  8-4452041 


8-4368081 


8-436962-2 


JZL.L 


2«>' 


8-4415603  6)J 
8-4416365  59 
S-4417127  58 
8-4417889  5 
56 
55 


8-4384235  8-4430063  41 
8-4385)X)3  3-4430822  40 
8-4385771  S-443I532  39 
8-433)1538  8-4432341  39 
8-4387306  8-4433101  37 
8-4-J3807.)  8-413:186))  36 
S-4385H4U  8-4434619  35 
8-4389607  8-4435378  34 
3-4390374  8-4436137  33 

8- 4391140  8-4436895  32 

9- 4391907  8-4437651  31 
s-439)67:i  8-4438412 .30 
8-4393440  8-4439171  29 
8-439420)1  8-4439929  28 
8-439497-2  3-4440687  27 
8-4395738  8-44414-44 
8-4.i9030.)  8-4442-2)i2  25 
8-4397269  8-44429)->0 
8-4308orH  8-4443717 
8-4398SOO  8-4444475 


S-44)Xi.1.3)i  8-444598^2 
8-4101095  8-444674  - 
8-4401 860  8-444750.1 


S-4448259  I 


8-4450529 

8-445I2S 


8-440:).3h9|8-44490I6  M 
15 
14 
13 

I 

10 
9 


8-4407-209 

8-4407973 

8-440873. 

8-4409500 

8-4410261 

8-44110-27 


.,8-4.365768  8-4411790  8-4457329 

9-432)Xlp4  8-4;166,540  8-4412553  8-4458081 


$-4,367,310  8-4413315  8-44588:1 


8-44I407S 


8-4.368852,8-4414841 


8-441560.3 


23' 


LOO.  COTAK6ENTS. 


8-445279 

8-4433352 

8-4454308 

8-443506 

8-443581 

8-4456374 


8-4459591 
8-446034f 
8-4461 10 


24' 


88  Deg. 


(242l  1 Deg^ LOG.  81WES. 


" ao' 

37' 

38' 

39' 

40' 

41' 

42' 

43'  " 

0 8--W59+09  8 

1 8-4460163  8 
a 8-4460916  8 

3 8-4461670  8 

4 8-4462493 
3 8-44631768 

6 8-W6382y 

7 8-4464689 

8 8-U6i433 

9 8-44661881 
III  8-446694<Ht 

1 1 8-4467693 

12  8-446844J 

13  8-4469197 

14  8-4469949 
13  H-4470701 

16  8-4471453 

17  8-4479203 
1HH-447-295<1 
19  8-4473707 
-hi  8-4474439 

21  8-44 739 10 

22  8-4473961 

2 S-4476712 
94  8-447746-2 
■23  8-4478213 

96  8-4478963 

97  8-4479714 

98  8-4480464 

29  8-4481214 

30  8-4481964 

31  8-4482714 

32  8-4483463 

33  8-4484913 

34  8-4484962 

33  8-4483719 

36  8-4486461 

37  8-4487210 

38  8-U87939 

39  8-4488708 

40  8-4489436 

41  8-4490903 
4-2  3-U90933 

43  8-4491701 

44  8-4499430 
43  8-4493198 

46  8-4493943 

47  8-449469C 

48  8-4493441 

49  8-4496181 

30  8-U9693( 

31  8-a9768; 

32  8-449843< 
53  8-449917 

34  8-449999- 

35  8-430067 

56  8-430141 

57  8-430916 

38  8-450991 

39  8-450363 
60  8-430440- 

-4304409  8 
-4303148  8 
-4303894  8 
-4306640  8 
-4507383 
-4308131 
-4308876 
•4309691 
1-4310366 
1-4311111 
1-431 1836 
i-431‘2601 
1-4313343 
1-4314090 
S-43I4834 
8-431537H 
8-43 1639-2 
8-4317066 
8-4317810 
8-4318333 
8 -45 19997 
8-4390040 
8-43-20784 
8-459I397 
8-4399270 
8-4393013 
8-43-23733 
8-432449H 
8--,323-.:40 
8-4393983 
8-4396723 
8-4327167 
8-4328--1.9' 
8-439893I 
8-4399693 
8-4330434 
8-4331176 
8-4331917 
8-4339639 
8-4333400 
8-4334141 
8-4334881 
8-4333622 
8-4336363 
8-4337103 
8-4337844 
8-4338384 
8-4339394 
8-4340064 
8-454080- 
>8-434134. 

8-434928. 
) 8-4.34309 
18-434376 
18-434430 
8-4543941 
8-454397 
18-434671 
) 8-434743 
58-434819 
2 8-434893 

•4348934  8 
•4549679  0 
•4530410  0 
•4331148  8 
•4331886  8 
1-4339694 
i -4333369 
1-4334099 
1-4334837 
1-43.3.3374 
1-43.3631 1 
1-4337046 
1-433778.3 
9-45.38.329 
8-4339239 
8-4339996 
8-4360732 
8-436 1468 
8-456920.3 
8-4.362941 
8-4363677 
8-436441-2 
8-4.363148 
8-4363884 
8-4366619 
8-4567334 
8-4568090 
8-436882.3 
8-4369360 
8-437099.3 
8-4371029 
8-4571764 
8-4372498 
8-4373->33 
8-4373967 
8-4374701 
8-437543.3 
8-4376169 
8-4376909 
8-4377636 
8-4378369 
8-437910.1 
8-4379836 
8-4380369 
8-4381309 
8-4389035 
8-438976E 
S-43833UI 
8-438423: 
18-43S496. 
8-438569- 
8-4386491 
3 8-438716 

2 8-438789. 
8-438862. 

3 8-438933 
9 8-439008 
0 8-439081 
7 8-459133 
5 8-439998 

4 8-439301 

•4393013  8 
•4393744  8 
•439U74 
•4395903 
■4395936 
•4396666 
•4397396 
•43981261 
1-43988361 
1-4399386 
1-4600316 
1-4601046 
1-4601773 
1-460-2303 
1-46(1,3234 
1-460:1963 
S-41.04699 
1-460.3491 
B-4r>06I30 
3-460687H 
8-4607607 
8-4608333 
8-4609064 
8-4609792 
8-4610320 
8-461 1-248 
8-4611976 
8-4619703 
8-4613431 
8-46I4I38 
8-4614886 
8-4613613 
8-4616340 
8-4617067 
8-4617794 
8-461 8321 
8-4619-247 
8-4619973 
8-4690701 
B-46214-26 
8-46->'2132 
8-462‘287a 
8-46-23604 
8-462433C 
8-4623055 
8-462378 
8-4096301 
8-462793 
8-469793 
B-46986S 
8-46-2940I 
18-463013 
8-463083 
) 8-4631381 
8 -463230 
8-463302 
8-463373 
9 8-463447 
8-463390 

2 8-463392 

3 8-463664 

•4<>36649  8 
-4637372  0 
■4638096  8 
•4638819  0 
•4639.342  0 
-4640-263 
1-4640988  E 
1-4641711 
1-464-2434  E 
1-46431361 
1-4643879' 
1-4644601 
1-4643323 
S-464(X)46 
8-4646768 
8-4647489 
8-464821 1 
8-464H93r, 
8-4649034 
8-46.30370 
8-4031097 
8-403IHI6 
8-4659539 
8-463:1260 
8-4633981 
S-46,34702 
8-4633429 
8-4636143 
S-463686.3 
8-4637383 
8-4638303 
8-4659023 
8-4639743 
8-4660463 
8-4661182 
8-4661902 
8-4669621 
8-4663340 
8-4664039 
8-4664778 
8-4665497 
S-4666210 
8-4666933 
8 ■4667655 
8-4668375 
8-4669091 
8-4669801 
8-4670321 
•8-4671-24. 

2 8-467196 
r.  8-467-2681 

8-467339 
5 8-467411 
38-467483 

3 8-467334 
9 8 ■467626- 
3 8-467698 
7 8-4677701 
1 8-467S4I 
5 8-467913 
9 8-467983 

•4679850  8 
■4680567  8 
■4681283  8 
■4681999  0 
-468-2713  0 
•4683431 0 
•4684147  8 
1-4684862 
1-4685378 
1- 4686-293 
1-4687009 
1-46877-24 
1-4688439 
1-4639134 
1-40H9R69 
1-4690384 
1-4691298 
8-409-201.1 
8-4692727 
8-469344 I 
8-4694130 
8-4694870 
8-4693383 
8-4696-297 
8-469701 1 
8-46977^1 
8-4698438 
8-4699131 
8-4699863 
8-4700378 
8-4701291 
8-4709003 
8-4702716 
8-4703429 
8-4704141 
8-4704834 
8-4703366 
8-4706978 
8-4706990 
S -4707702 
8-4708414 
8-4709126 
8-4709837 
8-4710349 
8-4711261 
8-4711971 
8 -471 9685 
,8-471339: 
18-471410. 
; 8-471481. 
) 8-4713391 
;8-4716'23( 
>8-471694 

2 8-471763 
9 8-471836 

6 8-471907 

3 8-471978 
1 8-479049- 

7 8-472190 

4 8-479191 
0 8-472969 

■4729626  8 
•4723333  6 
•4724044  0 
■4724333 
■4793469 
•4796171 
■4796880 
•4727389 
•4728297 
1-4799006 
i-4729714' 
) ■4730429 
1-4731130 
1-4731838 
1-473-2346 
0-4733-234 
3-4733969 
3 -4734669 
0-4733377 
8-4736084 
8-4736791 
8-4737498 
8-4738203 
8-4738912 
8-47J9618 
8-4740393 
8-4741032 
8-4741738 
8-4742444 
8-4743130 
8-4743836 
8 •4744562 
8-4743268 
8-4743974 
8-4746679 
8-4747383 
8-4748090 
8-4743793 
8-4749300 
8-4730903 
8-4730910 
8-4731613 
8-4739320 
8-4733094 
8-475379S 
8-473443: 
8-475313’ 
8-475384 
8-473634. 

5 6-473724< 
8-473795. 

4 8-4758631 
8-473936I 
8-476006. 
8-476076 

8-476441 

7 8.476917 
7 8.476987 
7 8.476337 

6 8.476498 
6(8.476498 

•4764984  60 
-4763686  39 
■4766380  38 
•4767091  37 
•4767793  Si- 
•4768493  33 
-4769197  34 
•4769899  53 
1-4770600  32 
1-4771309  31 
1-4772003  30 
1-4772703  49 
1-4773406  48 
1-4774107  47 
3-4774808  46 
3-4773309  43 
3-4776210  44 
8-4776910  43 
8-477761 1 49 
8-4778311  41 
8-4779012  40 
8-4779719  39 
8-4780419  38 
8 •478111-2  37 
8-4781819  36 
8-4782311  33 
8-4783-211  34 
8-4783911  33 
8-4784610  39 
8-478330<-  11 
8 -4786009'  10 
8-47867D8  29 
8-4787407  28 
8-4788103  97 
6-4788804  26 
B-4789303  23 
8-4790201  24 
8-4790900 '23 
8-4791396  29 
8-4799996  21 
8-4792994  90 
8-4793699  19 
8-4794390  18 
8-4793088  17 
8-4793783  16 
10-479648313 
8-4797180  14 
8-4797878  13 
>8-4798573  19 
8-4799272  1 1 
8-4799969  10 
S 8-4800666  9 
) 8-4801369  8 

3 8-40O2O59  7 

0 8-4809733  6 
OS-4803439  3 

7 8-4804148  4 
6B-4804S44  3 

8 8-4805.340  2 

1 8-48<'6'>;16  I 

4 8-4806932  0 

" 23' 

23' 

21' 

20" 

•O' 

18' 

17' 

16'  " 

ttii  Deg. 


LOG.  COSIMSS 


1 Deg.  LOO.  TANGENTS.  (243) 

"o 

1 

s 

3 

4 
i 
6 

7 

8 
9 

10 

11 

19 

13 

14 
13 
16 

17 

18 
19 

90 

91 
99 

93 

94 

95 

96 

97 
n 

■99 

30 

31 
39 

33 

34 
33 

36 

37 

38 

39 

40 

41 
49 

43 

44 
43 

46 

47 

48 

49 

50 

51 
59 

53 

54 
S3 

56 

57 

58 

59 

60 
"*/ 

36' 

37' 

38' 

3y'  1 40' 

41' 

43' 

43' 

60 

39 

35 

37 

36 
55 
5+ 

33 
3« 
31 

.)(i 

49 

48 

47 

44$ 

43 

44 
43 
4‘i 
41 

40 
•J9 

38 
): 
36 
63 

34 
33 

39 
31 
30 
39 

98 
27 
•26 
93 
■24 
93 

99 
21 
20 
)9 
18 
17 
>6 
13 
U 
13 
13 
11 
10 

9 

8 

7 

6 

3 

4 
3 
9 
1 
0 

B'4461103 
8-4461857 
8-446961 1 
8-4463363 
8-4464119 
8-4464873 
8-4463697 
8-4466380 
8-4467133 
8-4467887 
8-4468640 
8-4469393 
8-4470146 
8-4470898 
8-4471651 
8-4479404 
8-4473156 
8-4473908 
8-4474660 
8-4475419 
8-4476164 
8-4476916 
8-4477667 
8-4478419 
3-4479170 
8-4479921 
8-4480672 

8- 4481423 

9- 4482174 
8-448'9995 
8-4483673 
8-4484426 
8-4485176 
8-4483996 
8-4486676 
8-4487496 
8-4488176 
8-4488995 
8-4489675 
8-4490494 
8-4491 173 
8-4491923 
8-4492672 
8-4493420 
8-4494169 
8-4494918 
8-4495666 
8-4496413 
8-4497163 
8-4497911 
8-4498639 
8-4499407 
8-4500154 
8-4500902 
8-4501649 
8-4509397 
8-4503144 
8-45a3891 
8-4.504638 
8-4503383 
8-4506131 

8-4506I3I 
8-4506878 
8-4307694 
8-4308371 
8-4309117 
8-4509863 
8-4510609 
8-4511354 
8-4519100 
8-451 '9846 
8-4513591 
B-45I4336 
8-4313081 
8-4515826 
8-4516571 
8-4517316 

8- 4318061 

9- 4518805 
8-4319349 
8-4520294 
8-4521038 
8-4521782 
8-4522526 
8-4523269 
8-4524013 
8-4.524757 
8-4525500 
8-4526-243 
8-4526986 
8-4327729 
8-4528472 
8-4529215 
8-4529957 
8-4530700 
8-4531442 
8-4.532184 
8-453'9926 
8-4533668 
8-4334410 
8-4535152 
8-4535893 
8-4336635 
8-4537376 
8-4538117 
8-4538859 
8-4539599 
8-4540340 
8-4541081 
8-454 18-92 
8-4542562 
8-4543302 
8-4544043 
8-4544783 
8-4545523 
8-4546262 
8-4S47002 
8-4547742 
8-4548481 
8-45492-90 

8- 4349960 

9- 4550699 

8-4550699 

8-4551438 

8-4552176 

8-4552915 

8-4553654 

8-455439-9 

8-4555130 

8-4555869 

8-4556607 

8-4557344 

8-4558082 

8-4558820 

8-4559558 

8-4560295 

8-456103-9 

8-4561769 

8-4562506 

8-4563243 

8-4563980 

8-4564717 

8-4565453 

8-4566190 

8-4566926 

8-456766-9 

8*4568398 

8-4569134 

8-4569870 

8-4570606 

8-4571341 

8-4572077 

$-4572812 

8-4573347 

8-4574282 

8-4575017 

8-4573752 

8-4576487 

8-4577221 

8-4577956 

8-4578690 

8-4579424 

8-4580158 

8-4580892 

8-4381626 

8-4582360 

8-4583094 

8-4583827 

8-4584560 

8-4585293 

8-4586027 

8-4586760 

8-4587492 

8-4588225 

8-4588958 

8-4589690 

8-4590422 

8-4591155 

8-4391887 

8-4.592619 

8-4593331 

8-4594082 

8-4594814 

8-4594814 

8-4595545 

8-4596277 

8-4597008 

8-4597739 

8-4598470 

8-4599-201 

8-4599932 

8-4600662 

8-4601393 

8-4602123 

8-4602853 

8-4603584 

8-4604314 

8-4605043 

8-4605773 

8-4606503 

8-4607232 

8-4607962 

8-4608691 

8-46094-20 

8-4610149 

8-4610878 

8-4611607 

8-4612336 

8-4613064 

8-4613792 

8-4614521 

8-4615249 

8-4615977 

8-4616705 

8-4617433 

8-4618160 

8-4618888 

8-4619615 

8-4680343 

8-4621070 

8-4621797 

8-4622324 

8-4623251 

8-46-23978 

8-4624704 

8-4625431 

8-46261.57 

8-4626883 

8-4627609 

8-46-28335 

8-46-29061 

8-4629787 

8-4630512 

8-4631238 

8-4631963 

8-4632689 

8-4633414 

8-4634139 

8-4634864 

8-4635588 

8-4636313 

8-4<;3703B 

8-46.37762 

8-4638486 

8-4638486 

8-4639211 

8-4639935 

8-4640659 

8-4641382 

8-4642106 

8-4642830 

8-4643553 

8-4644276 

8-4645000 

8-4645723 

8-4646446 

8-4647168 

8-4647891 

8-4648614 

8-4649336 

8-46.50059 

8-4650781 

8-4651503 

8-465-2225 

8-4652947 

8-4653669 

8-4654390 

8-465.5112 

5-4655833 

8-4656555 

8-4657276 

8-4657997 

8-4658718 

8-4659439 

8-4660159 

8-4660880 

8-4661600 

8-4662321 

8-4663041 

8-4663761 

8-466U81 

8-4665201 

8-4665921 

8-4666640 

8-4667360 

8-4668079 

8-4668798 

8-4669517 

8-4670236 

8-46709.5.5 

8-4671674 

8-4672393 

8-4673111 

8-4673830 

8-4674548 

8-4675266 

8-467.5984 

8-4676702 

8-46774-20 

8-4678138 

8-4678855 

8-4679573 

8-4680290 

8-4681008 

8-4681725 

8-4681725 

8-4682442 

8-4683159 

8-4683875 

8-4684592 

8-4685309 

8-4686025 

8-4686741 

8-4687458 

8-4688174 

8-4688890 

8-4689605 

8-4690321 

8-4691037 

8-1691752 

8-4692468 

8-4693183 

8-4693898 

8-4694613 

8-4695328 

8-4696043 

8-4696.757 

8-4697472 

8-4698186 

8-4698900 

8-469961.5 

8-4700329 

8-4701043 

8-4701756 

8-470-2470 

8-4703184 

8-4703897 

8-4704611 

8-4705324 

8-4706037 

8-4706750 

3-4707463 

8-4708176 

8-4708888 

8-4709601 

8-4710313 

8-47110-26 

8-4711738 

8-47124.50 

8-4713162 

8-4713874 

8-4714586 

8-4715297 

8-4716009 

8-4716720 

8-4717431 

8-4718142 

8-4718853 

8-4719564 

8-4720275 

8-4720986 

8- 4721696 

9- 47-2-2407 
8-4723117 
8-4723827 
8-4724538 

8-4724538 

8-47-25248 

8-4725957 

8-4726667 

8-4727377 

8-47-28086 

8-4728796 

8-4729.505 

8-4730214 

8-47309-23 

8-4731632 

8-4732341 

8-4733050 

8-4733758 

8-4734467 

8-4735175 

8-4735884 

8-4736592 

8-4737300 

8-4738008 

8-47.38715 

8-4.739423 

8-4740131 

8-4740838 

8-4741545 

8-4742253 

8-4742960 

8-4743667 

8-4744374 

8-4745080 

8-4745787 

8-4746494 

8-4747-20< 

8-4747906 

8-4748612 

8-4749319 

8-4750025 

84750730 

8-4751436 

8 4752142 

8-4752847 

8-4753553 

8-4754258 

847.54963 

8-47.5.5668 

8-4756.373 

8-4757078 

8-4757783 

8-4758487 

8-47.59192 

8-4759896 

8-4760600 

8-4761304 

8.476-2008 

8-4762712 

8-4763416 

8-4764120 

8-4764823 

8-476.5.5-27 

8-4766230 

8-4766933 

8-4766933 
8-4767836 
8-4768339 
8-4769042 
8-4769745 
8-4770448 
8-4771150 
8-477185.-1 
8-4772555 
8-4773-257 
8-4773959 
8-4774661 
8-4775363 
8-4776065 
8-4776766 
8-4777468 
8-4778169 
8-4778871 
8-4779572 
8-4780273 
8-4780974 
8-478167.5 
8-4782375 
8-4783076 
8 4783776 
8-4784477 
8-4785177 
8-4785877 
8-4786577 
8-4787277 
8-4787977 
8-4788677 
8-4789376 
8-4790076 
8-4790775 
8-4791475 
8-4792174 
8-4792873 
8-4793572 
8-4794271 
8-4794969 
8-479.5668 
8-4796366 
8-4797065 
8-4797763 
8-4798461 
8-4799159 
8-4799857 
8-4800555 
8-4801252 
8-4801950 
8-4802648 
8-480.3345 
8-4804042 
8-4804739 
8-4805436 
8-4806133 
8-4806S30 
8-4807527 
8-4808-2-2.3 
8-48089-,>0 

23' 

22' 

21' 

20' 

18' 

17' 

11)' 

e8  Deg. 


3 1 2 


LOG. COTANGENTS 


(244)  1 Deg.  LOG.  SINES.  Tab.  9. 


/t 

0 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

1‘2 

13 

U 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 
2.y 
26 

27 

28 

29 

30 

31 

32 
3!: 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 
4.3 
4A 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
tf 

44' 

45' 

8-484847“ 

8-48+9168 

8-4849857 

8-4850,)46 

8-4851-235 

8-4851923 

8-4852612 

8-+8533<Xl 

8-4853989 

8-4854677 

8 -48,5536 -. 

8-485605:1 

8-4856741 

8-4857429 

8 +858116 

8-4858804 

8-4859491 

8-4860179 

S -4860866 

8-4861553 

8-48<3'>210 

8-4862927 

8-4863614 

8-486+3181 

8-486+987 

8-4865673 

8-48663»-8) 

8 4867046 

8-4867732 

8-4868418 

8-4869104 

8-4869790 

8-4870476 

8-4871 161 

8-4871847 

8-4872532 

8-4873217 

8-4873903 

8-4874588 

8-487.5273 

8-487.5957 

8-487664-> 

8-4877327 

3 -48780 11 

8-4878696 

8-48793.SO 

8-4880064 

8-4880748 

8-488  li;)> 

8-48821 16 

8-4882800 

8 -4883491 

8-4884167 

8-4884K5I 

8-488.55:14 

8-4886217 

8-4s869l8) 

8-4887583 

S-4h«S266 

k-4888949 

8 -+8896-32 

40' 

47' 

4«' 

■iyf 

54/ 

61' 

3-5089736 
3-5090.388 
3-5091040 
3-5091691 
8-5092:143 
8-5092994 
8-5093646 
8-5094297 
8-5094948 
8-5095599 
8-5096250 
8-5096901 
8-5097552 
8-5098202 
8-5098853 
8-5099503 
8-5100154 
8-51(81804 
8-5101454 
8-5102104 
8-310275* 
8-5103404 
8-3104054 
8-5104703 
8-5105353 
8-5106002 
8-31  ((6652 
B-510730I 
8-5107950 
8-5108599 
8-5109248 
8-5109897 
8-5110546 
8-51 11195 
8-5111843 
8-5112492 
8-5113140 
8-5113789 
8-3U4431 
8-5115083 
8-5115733 
8-5II638I 
8-51170-29 
8-5117676 
8-5118324 
8-31 1897a 
8-51196)9 
8-5120266 
8-5120914 
8-5121561 
8-3122208 
8-51 22855 
8-5123509 
8-5124148 
8-5124795 
8-5125449 
8-51260811 
8-5126735 
8-3127381 
8-5128027 
8-5128673 

tt 

50 
59 
58 
57 
56 
55 
54 
53 
52 

51 
50 
49 
48 
47 
46 
+5 
44 
43 
42 
41 
40 
3» 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

S+SUt'.uJ.' 
9-48016iil 
B-48ll»32a 
8-4809019 
g-ie097U 
8’48I0410 
8-4811103 
8-4811800 
8-48124‘ij 
8-48I3I90 
8-4813884 
8-48Ui7« 
8-48Ii'273 
8 4813968 
8-481 666'2 
8-48173.V> 
8-4818060 
8-4818744 
8-4819138 
8-4820132 
8-48-.8i82j 
8-4821519 
8-4822212 
8-4822905 
8-48235.09 
8 •4624202 
8-4824985 
8-4825677 
8-4826370 
8-48-27063 
B -48-27755 
«-4828448 
8-4829140 
8-4829832 
8-48:81524 
8-4831216 
8-4831908 
8-4832600 
8-4833291 
8-4833983 
8-4834674 
8-4835365 
8-4836097 
8-4836748 
S-4837439 
8-1838129 
8-4838820 
8-483951 1 
8-4840201 
S-484089'2 
8-484I.'iS2 
8-4842272 
8-4S4-2962 
8-4843652 
8-484+342 
8-484503-) 
8-484.5721 
8-4846411 
8-4847100 
8-4847790 
8-4848479 

1-48896:12 

8-4890314 

8-4890997 

8-4891679 

8-4892361 

8-4893043 

8-4693726 

8-4894407 

8-4895089 

K-4895771 

8-4896453 

8-4897134 

8-+8978I6 

8-4898497 

8-4899178 

8-4899859 

8-4900540 

8-4901221 

8-4901902 

8-4902.582 

8-4903263 

8 -4963943 

8-4904624 

8-4905304 

8 +905984 

8-4906664 

8-4907.344 

8-4908024 

8-4908703 

8-490938.1 

8-4910063 

8-4910742 

8-4911421 

3-4912100 

8-4912779 

8-491.3458 

8-4914137 

8-4914816 

S -49 15495 

8-4916173 

8- 4916852 

9- +9n.5:XI 
8-4918-208 
8-49ISfi(W 
8-4919564 
8-4920242 
8-4920920 
8-4921.598 
8-4922275 
8-4922953 
8-492:1630 
8-4924307 
8-4924984 
8-492.5661 
8-4926338 
8-4927015 
8-49'27692 
8-49-28:368 
8-49-29045 
8-4929721 
8-4930398 

8-4930398 

8-493107+ 

8-4931750 

8-4932426 

8-4933102 

8-4933778 

8-4934453 

8-4935199 

8-493,5804 

8-4936+80 

8-49371.55 

8-4937830 

8-4938505 

8 +939180 

8-49398.55 

8-+9+0530 

8-4941204 

8-4941879 

8-4942553 

8-4943228 

8-4943902 

8-4944576 

8-41H52.50 

B-4945924 

6-4946597 

8-4947271 

8-4947945 

8-4948618 

8-4949292 

8-4949965 

8-49.50638 

8-495I3II 

8-4951984 

5- 4952657 
8-4953330 
8-4954002 
8-4954675 

6- 49.55347 
8-4956020 
8-4956692 
8-4957364 
8-4958036 
8-4958708 
8-49.59380 
8-4960051 
8-4960723 
8-4961394 
8-4962066 
8-4962737 
8-4963408 
8-496+079 
8-4964750 
8-4965421 
8-4966092 
8-4966763 
8-4967433 
8-4968104 
8-4968774 
8-4969444 
8-4970114 
8-4970784 

i-4970784 

1-4971454 

J-4972124 

3-4972794 

3-497346:1 

3-497+133 

B-4974802 

8-4975472 

8-4976141 

8-497681(1 

8-4977479 

8-4978I4S 

8-4978817 

8 •497948.5 

8-4980154 

8-4980823 

8-4981491 

8-49821.59 

B-49h‘2S'27 

8-4983495 

8-4984163 

8-4984831 

8-498.5499 

8-4986167 

8-4986834 

8-4987502 

8-4988169 

S-4988B36 

8-4989.504 

8-4990171 

8-4990638 

8-4991504 

8-4992171 

8-4992838 

8-4993504 

8-4994171 

8-4994837 

8-4995503 

B-4996169 

8-4996835 

8-4997501 

B-4998167 

8-4998833 

8-4999499 

B-5000164 

B-.50U0829 

B-500I495 

8-5002160 

8-5002825 

8-5003490 

8-50O4155 

8-5004820 

8-5005485 

8-5006149 

8-5006814 

8-5007478 

8-5008142 

8-5008806 

8-5009471 

8-5010135 

8-5010798 

1-5010798 

3-501 1462 

B-5012126 

3-5012790 

8 5013453 

8 50UI16 

8-5014760 

8-5015443 

8-5016106 

8-5016769 

8-501743-2 

8-5018095 

8-5018757 

8-5019420 

8-,50-200H-2 

8-5020745 

8-5021+07 

8 •5022069 

8-5022731 

8-5023-193 

8-50240.'.5 

8-5094717 

8-502,3378 

8-5026040 

8-5020701 

8-.3027.363 

8-502802+ 

8-5028685 

8-5U-29346 

8-.30:V)0O7 

8-5030 J68 

8-5031329 

8-5031989 

8 50:12650 

8-503.7310 

8-5033971 

8-5034631 

8-5035291 

8-5035951 

8-503601 1 

8-5037271 

8-5037931 

8-5038590 

8-5039250 

8-5039909 

8-.5040.-.69 

8-5041 W8 

8-.5041S8T 

8-5049546 

8-50432O5 

8-504386+ 

8-5044523 

8-5045181 

8-5045840 

8-5046498 

8-.5047I57 

8-5047815 

8-3048473 

8-5049131 

8-5049789 

3-.5050447 

1-5050U7 

3-5051 105 

3-5051762 

8-5052420 

B-5053077 

8-5053735 

8-5054392 

8-505.5049 

8-5055700 

8-50j(Kl63 

8-.505702O 

8-5057677 

8-5058.333 

8 •5058990 

S-5059646 

8-5060303 

8-5060959 

8-5061615 

8-5062271 

8-5062927 

8-5(l6;i.583 

8-,50642.')9 

8-5064894 

8-50655.50 

8-5066-iii5 

8-5066861 

8-5067516 

8-5068171 

8-5068826 

8-5069481 

8-5070136 

8-5070791 

8-5071446 

8-5072100 

8-5072755 

5- 5O7.3409 
8-5074063 
8-5074717 
8-5075371 
8 -.5076025 
8-5076679 
8-5077333 
8-3077987 
8-.5<  178640 
8-5079294 
8-5079947 
8-5OBU601 
8-508l'i54 
8-5081907 
8-5082.560 
8-5083213 
8-5083866 
8-5084518 
8-5083171 

6- 5085823 
8-5086476 
8-5087128 
8-5087780 
8-.5088432 
8-5089084 
8-3089736 

15' 

14' 

13' 

n' 

11' 

10' 

P' 

8' 

LOG.  COSINES.  88  Deg. 


by  CjOO^Ic 


» Peg- LOG.  TANGENTS.  (2+5) 


n 

44' 

45' 

4G' 

47' 

48' 

“^7" 

50' 

31' 

" 

0 

‘2 

3 

4 
b 
6 

7 

8 
9 

lU 

11 

12 

13 

U 

15 

16 

17 

18 
19 
2(J 
*21 
•22 
23 
'24 

25 

26 

27 

28 
29 
:i0 
11 
32 
.13 
.14 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
bO 
.51 

52 

53 

54 
bb 
b*'t 

59 
-V.» 

60 
77 

»i808»») 
8-WU9616 
8-4810312 
3-4811008 
8-4811704 
8-4812400 
8-4813096 
8-4813792 
8-481U87 
8-4815183 
8-4813878 
8-4816374 
8-461 7-269 
8-4817964 
8-4818639 
8-4819333 
8-4820048 
8-4820743 
8-4821437 
8-4822131 
8-48-2-2826 
8-48'233'20 
8-4S-24214 
8-4824908 
8-482360-2 
8-4826293 
8-4826989 
8-4827682 
8-4828376 
8-4829069 
8-4829762 
8-4830453 
8-4631148 
8-4631841 
8-4832333 
8-4833226 
8-4833919 
8-463461 1 
8-4633303 
8-4835993 
8-4836687 
8-4837379 
8-4838071 
8-4836763 
8-4839434 
8-4640146 
8-4840837 
8-48413-28 
8-484-2220 
8-4842911 
8-4843602 
8-4S44292 
8-4844983 
8-4845674 
8-4646364 
8-4847033 
8-4847743 
8-4848433 
8-4849123 
8-4849813 
8-4830303 

8-4830303 
8-4831193 
8-4831884 
8-4832374 
8-4833263 
8-4853933 
8-48S4642 
8-4853331 
8-4836020 
8-4836709 
8-48373-27 
8-4838086 
8-4838773 
8-4859463 
8-4860151 
8-4860839 
8-48613-28 
8-4862216 
8-4862903 
8-4863591 
S -4864279 
8-4864966 
8-4863634 
8-4866341 
8-4867028 
8-4867716 
8-4868403 
8-4869089 
8-4869776 
8-4870463 
8-4871149 
8-4871836 
8-4872322 
8-4873209 
8-4873893 
8-4874381 
S-4875-267 
8-4875952 
8-4876638 
8-4877324 
8-4878(K)9 
8-4878693 
8-4879380 
8-4880063 
8-4880730 
8-4881433 
8-48821-20 
8-4882803 
8-4883489 
8-4884174 
8-4884838 
8-4883543 
8-4886-227 
8-488691 1 
8-4887393 
8-4888279 
8'48889li2 
8-4889646 
8-4890330 
8-4891013 
8-4891686 

8-4-  U169« 
8-4892380 
8-4893063 
8-4893746 
8-4S944-29 
8-4893112 
8-4893794 
8-4896477 
8-4897139 
8-489784-2 
8-4898524 
8-4899206 
8-4899888 
8-4900570 
8-4901232 
8-4901934 
8-490-26I3 
8-4903-297 
8-4903978 
8-4904660 
8-4903341 
8-4906022 
8-4906703 
8 -4907384 
8-4908063 
8-4908743 
8-4909426 
8-4910106 
8-4910787 
8-4911467 
8-4912147 
8-4912827 
8-4913307 
8-4914187 
8-4914866 
8-4913346 
8-4916226 
8-4916905 
8-4917584 
8-4918263 
8-4918942 
8-4919621 
8-4920300 
8-4920979 
8-4921638 
8-492-2336 
8-49-23013 
8-49-23693 
8-4924371 
6-4923049 
8-49-23727 
8-49-26405 
8-4927083 
8-4927761 
8-49-28438 
8-49-29116 
6 •49-29793 
8-49.-KU71 
8-4931148 
8-4031825 
8-4932502 

8-4932302 
8-4933179 
8-4933855 
8-4934532 
8-4935208 
8-4935883 
8-4936361 
8-4937237 
8-4937914 
8-4938390 
8-4939266 
8-4939941 
8-4940617 
8-4941293 
8-4941968 
8-494-2643 
8-4943319 
8-4943994 
8-49U669 
8-4945344 
8-4946019 
8-4946694 
8-4947368 
8-4948043 
8-4948717 
8-494939-2 
8-4930066 
8-493074( 
8-4931414 
8-493-2088 
8-4952762 
8-4933433 
8-4934109 
8-4954783 
8 ■4935436 
8-4956129 
8-4956802 
8-4957476 
8-4958148 
8-4958821 
8-4959494 
8-4960167 
8-4960839 
8-4961512 
8-4962184 
8-496-2856 
3-49633'29 
8-4964201 
8-4964873 
8-4965544 
8-4966-216 
8-4966888 
8-4967359 
8-4968-231 
8-4968902 
8-4969573 
8-497<  1-244 
8-4970915 
8-4971586 
8-4972257 
8-4972928 

8 •497-29281 
8-4973598 
8-4974269 
8-4974939 
8-4975610 
8-4976280 
8-4976930 
8-4977620 
8-4978-290 
8-4978959 
8 •49796-29 
8-4980299 
3-4980968 
8-4981638 
8-498-2307 
8-498-2976 
8-4983643 
8-4984314 
8-4984983 
8-4985632 
8-49863-20 
8-4986989 
8-4987657 
8-4988323 
8-4988994 
8-4989662 
8-4990330 
8-4-290998 
8-4991666 
8-499-2333 
8-4993001 
8-4993668 
8-4994336 
8-4993003 
8-4993670 
8-4996337 
8-4997004 
8-4997671 
8-4998338 
8-4999005 
8-4999671 
8-3000338 
8-5001004 
8-5001671 
8-3002337 
8-3003003 
8-3003669 
8-5004333 
8-3003000 
8-5005666 
6-5006332 
8-5006997 
8-5007663 
8-5008328 
8-5008993 
8-51X19658 
8-50103-23 
8-5010988 
8-501 1653 
8-5012317 
8-5012982 

B-301-298'2 
8-5013646 
8-5014311 
8-5014975 
8-5015639 
8-5016303 
8-5016907 
8-5017631 
8-5018295 
8-5018958 
8-3019622 
8-3020283 
8-30-20949 
8-6021612 
8-30-22275 
a-50-2-2938 
8-30-23601 
8-30-24-264 
8-30-24927 
8 •3023589 
8-3026232 
8-30-26914 
8-3027376 
8-3028239 
8-3028901 
8-3029563 
8-5030225 
8-3030887 
8-3031348 
8-3032-210 
8-5032871 
8-3033533 
3-3034194 
8-5034835 
8 •50355 17 
8-3036178 
8-5036838 
S-5037499 
8-3038160 
8-5038821 
8-3039481 
8-3040142 
8-3U4UB02 
8-3041462 
8-30421-22 
8 •3042789 
8-3043442 
8-3044102 
8-3044762 
8-504.M21 
8-3046081 
8-3046740 
8-5047400 
8-3048039 
8-5(148718 
8-3IH9377 
8-.W)3(X«6 
8-3030693 
8-5031333 
8-5052012 
8-5052671 

8-505-2f/ll 
8-5053029 
B -5053987 
8-5054646 
8-5055304 
8-5055962 
8-3056620 
8-5057277 
8-5057935 
8-5058393 
8-5039250 
8-3059908 
8 -5060565 
8-5061 -222 
8-5061879 
8-5062536 
8-5063193 
8-5063850 
8-5064507 
8-5065164 
S-50658-2O 
8-5066477 
8-5067133 
8-5067789 
8-5068443 
8-5069101 
8-5069757 
8-5070413 
8-5071069 
8 5071724 
8-5072380 
8-5073035 
8-5073691 
8-3074346 
8-5075001 
8-3073636 
8-3076311 
8-5076966 
8-5077621 
8-5078275 
8-5078930 
8-5079584 
8-5080239 
8-5080893 
8-5081.347 
8-508-2-201 
8-506-28.35 
8-5083509 
8-5084163 
8 -.30848 17 
8-5065470 
8-5086124 
8-5086777 
8-5087430 

5- 50SS084 
8-5088737 
8-5089.390 
8-5090(42 

6- 5090695 
8-5091348 
8-.30920O1 

B-309-21H11 
8-5092653 
8-509330.3 
a -5093956 
8-5094610 
8-5095-262 
8-5095914 
8-5096.366 
B-.3(  197218 
8-5097670 
8 •50985-21 
8-5099173 
8-3099624 
8-310047.3 
8-3101127 
8-5101778 
8-3KX2429 
8-31U:>U80 
8-3103731 
B-3IU4381 
8-3103032 
8-5103683 
8-3106333 
8-3106983 
8-5107634 
8-5108284 
8-5108931 
8-5109.384 
8-51 10234 
8-5110883 
8-5111533 
8-5112183 
8-511283-2 
8-511348-2 
8-5114131 
8-3114780 
8-51154-29 
8-5116078 
8-51 167-27 
8-5127376 
8-5116025 
8-5118673 
8-5119322 
8-3119970 
8'.31'2U618 
8-.3IJ2I-267 
H-5121915 
8 -.3 122.363 
8-51-2321 1 
8-5123839 
8-5124506 
8-51-25154 
8-512.3801 
8-512IU49 
8-5127096 
8-5127743 
8-5128391 
8-5I29038 
8-5129665 
8-5130332 
8-5130978 

liO 

,39 

58 

57 

56 

55 

54 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

3T 

36 

35 

34 

13 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
1.3 

14 
13 
It 
II 
10 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

16'  1 14' 

13' 

12' 

11' 

!(/ 

9' 

S' 

f/ 
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(246)  1 Dcg^ LOG.  SINES.  Tab.  9, 


V 

52' 

53' 

54' 

55' 

30' 

sr 

58' 

39’ 

0 

1 

2 

3 

A 

5 

6 

7 

8 
9 

10 

11 
12 
13 
U 
li 
Id 
17 
IS 

19 

20 
21 
22 

23 

24 
2A 
28 

27 

28 

29 

30 

31 

32 

33 

34 
33 
38 

37 

38 

39 

40 

41 

42 

43 

44 
43 

46 

47 

48 

49 

50 

51 

52 

53 
M 
55 
58 

57 

58 

59 

8 -3 128673 
8-3129319 
8-3129983 
8-3130611 
8-5131238 
8-5131902 
8-5132548 
8-5133193 
8-5133838 
8-5134484 
8-5135129 
8-5135774 
8-5136419 
8-5137064 
8-5137708 
85138353 
8-5138997 
8-5139642 
8-5140286 
8-5140931 
8-5141575 
8-5142219 
8-514286;i 
8-5143507 
8-5144150 
8-5144794 
8-5145438 
8-3146081 
S 5146723 
8-5147368 
8-514801 1 
8-5148634 
8-5149297 
8-5149940 
8-5I3a583 
8-5131226 
8-3151869 
B-515'2511 
8-5153154 
8-5153796 
8-5194438 
8-5155080 
8-5155722 
8-5156364 
8-5157006 
8-5157648 
8-5158290 
8-5158931 
8-5159573 
8-5160214 
B>5 160856 
8-5161497 
8-5162138 
8-5162779 
8-5163420 
8-5164061 
8-5164701 
8-5165342 
6-5165983 
8-5166623 
8-5167264 

8-5167-21.4 
8-3167904 
8-3168544 
8-5169184 
8-5169824 
8-5170464 
8-5171104 
8S17I743 
8-5172383 
8-5173023 
8-5173662 
8-5174301 
8-5174941 
8-5175580 
8-5176219 
8-5176858 
8-5177497 
8-5178135 
8-5178774 
8-5179413 
8-5180051 
8-5180689 
8-5181328 
8-5181966 
8-5182604 
8-5183242 
8-5163880 
8-5184518 
8-5185156 
8-3185793 
8-5186431 
8-5187068 
8-5187706 
8 5188345 
8-5188980 
8-5189617 
8-5190254 
8-5190891 
8-5191528 
8-5192164 
8-5192801 
8-5193438 
8-3194074 
8-5194710 
8-5195347 
8-5195983 
8-5196619 
8-5197255 
8-^197891 
8-5198526 
8-5199162 
8-5199798 
8-5200433 
8-5201069 
8-5201704 
8-5-202339 
8-5202974 
8-5203609 
8-5204244 
8-5204879 
8-5205514 

8-5203514 
8-3206148 
8-3206783 
8-5207417 
8-3208032 
8-3208686 
8-5209320 
8-5209954 
8-5210588 
8-5211222 
8-321 1836 
8-3212490 
8-3213123 
8-3213737 
8-5214390 
8-52I50-24 
8-5215657 
8-5216290 
8-5216923 
8-5217556 
8-5218189 
3-5218822 
8-5219433 
8-3220087 
8-3220720 
^-5221.352 
8-3221983 
8-3222617 
8-3223249 
8-3223881 
8-5224513 
8-5223143 
8-5223777 
8-5226408 
8-3227040 
8-3227672 
8-3228303 
8-3228934 
8-5229566 
8-3230197 
8-3230828 
8-5231439 
8-3202090 
8-3232720 
8-5333331 
8-3235982 
8-5234612 
8-5335243 
8-5235873 
8-5336503 
8-5237133 
8-5237763 
8-5338393 
8-5339033 
8-5239653 
8-5240283 
8-5240912 
8-5241542 
8-5242171 
8-5242800 
8-5243430 

8-5243430 
8-52440A9 
B-5244«i.-> 
8-5245317 
B -5243946 
8-5246574 
8-5247-203 
8-5247632 
8-5248460 
8-5249088 
8-3249717 
8-3230345 
8-3-230973 
8-3231601 
8-32322-29 
8-3232857 
8-52334M 
8-5'234ll2 
8-3254740 
8 •5253367 
8-3253993 
S-52566'22 
8-3257249 
8-3257877 
8-5258504 
8-5259131 
8-5259737 
8-3260384 
8-5261011 
8-5261637 
8 •326-2264 
8-5262890 
8-3263517 

8- 3264143 
8 ■3264769 

9- 3263393 
8-52660-21 
8-3266647 
8-5267273 
8-3267898 
8-5268524 
8-3269149 
8-5269773 
8-3270400 
8-327UI-23 
8-3271631 
8-3272276 
8-3272901 
8-3273523 
8-3274150 
8-32747‘73 
8-3273400 
8-3276024 
8-5276648 
8-5277273 
8-5277897 
8-5278521 
8-5279145 
8-5279769 
8-5280393 
8-5281017 

8-3281017 
8-3-281641 
S-52S2264 
8-32S'28SH 
8-528331 1 
8-3284133 
8-5234738 
8-5285381 
8-32S6004 
8 -5286627 
8 •5237230 
8-3287873 
8-3288493 
8-3269118 
3-3289741 
8-5290363 
8-5e909$3 
8-5291608 
S-3‘29-2-2;Hl 
8-3292bA-2 
8-329:1474 
8-3294096 
8-329471 8 
8-5293339 
8 ■5295961 
8-5206385 
8-52972i'4 
B-3-297b-.'6 
8-3298447 
8-3299068 
8-5299689 
8 -33003 10 
8-33001131 
8-3301 332 
8-5302173 
8-3302793 
8-5303414 
8-530 10-)4 
8 -5304633 
8-5303275 
8-5303895 
8-5306516 
8-5307136 
8-5307756 
8 -3308373 
8-3308993 
8-3309613 
8-5310233 
8-3310834 
8-5311473 
8-5312093 
8-5319712 
8-5313331 
8-5313950 
8-5314569 
8-5315188 
8-5315807 
8-5316426 
8-5317044 
8-5317663 
8-5318281 

8-5318281 
8-531890(1 
8-5319518 
8-5320136 
8-5320754 
8-5321372 
8-5321990 
8-5322608 
8-53-2392(; 
8 53'iiS44 
8-5324461 
8-3:'.25079 
8-3325696 
8-3326313 
8-3396931 
8-3327348 
8-5328163 
8-3328782 
8-532939? 
8-5330013 
s-3i>oi;32 
8 -333 1249 
8 '333 1863 
8'3;};12482 
8-33:i.XI99 
a -33337 14 
8-3:J745:J0 
s-3334946 
8-5335362 
8-3336178 
8-3336794 
8-5337410 
8-30-:h(1-26 
8-3338641 
8-3339237 
6-3339872 
8-5340487 
8-3341 107 
8-3341718 
8-3342333 
8-3342948 
» -5343363 
8-3344177 
8-5344792 
8 •5345407 
8-3346021 
8-33-466:16 
8-53472,30 
8-5347864 
8 •5348478 
8-5349092 
8-5349706 
8-53.30320 
8-3330934 
8-3351548 
8-5359161 
8-5352775 
8 5.333389 
8-5354002 
8-5354615 
8-5353228 

8-5:135228 
8-3333R4-2 
8-3356453 
8-535706S 
8-3337680 
8-3338-293 
8-333*906 
8-5359518 
8-5360131 
8-3.360743 
8-3361356 
8-3361968 
8-3362.380 
8-3363192 
8-3363804 
8-3364416 
8 -3363028 
8-336.3640 
8-3366251 
8 '33668(>.l 
8-3367474 
8-5368086 
S-5368697 
8-536930S 
8 •,3369920 
8-5370531 
8-5371142 
8-537I732 
8-5372,>h3 
8-5372974 
8-537358.3 
8-537-3193 
8-337-3806 
8-5373416 
3-5376026 
8-3376(;36 
8-5377247 
8-5377837 
8-3378466 
8-3379076 
8-3379686 
8-5380-296 
8-3380905 
8-5381513 
8-5382124 
a -.3389734 
8-538:1343 
8-5.383932 
8-3384561 
8-5385170 
8-5385779 
8-3386388 
8-5386997 
8-5387605 
8-53S82U 
8-5388S22 
8-5389431 
8-5390039 
8-5390647 
8-5391255 
8-5391863 

8-5391863 
8-5392471 
8-5393079 
8-5393687 
8-5394295 
8-5394902 
8-5395510 
8-5396117 
8-5396725 
8-5397332 
8-5397939 
8-5398546 
8-5399153 
8-5399760 
8-5400367 
8-5400974 
8-5401581 
8 5402187 
8-5409794 
8 5403400 
8-5404007 
8-5404613 
3-5405219 
8-5405825 
8-5406431 
8-5407037 
■8-5407643 
8-3408349 
8-5406854 
8-5409460 
8-5400066 
8-5410671 
8-5411276 
8-5411882 
8-5412487 
8-5413092 
S-5413697 
8-5414302 
8 5414907 
8-5415511 
8-5416116 
8-54)6721 
8-5417395 
8-5417999 
8-5418534 
8-5419138 
8-5419749 
8-5420346 
8-5420950 
8-5421554 
8-5499158 
8-5499762 
8-5433365 
8-5493969 
8-5434579 
8-5495176 
8-5495T79 
B-5436382 
B -5496986 
8-5497589 
|8-5428192 

60 

59 

58 

57 

56 

55 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 
37 
36 
35 
34 
33 

39 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 

!o 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 
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5' 
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1 Deg. LOG.  TAWOENTS.  ' ' (247) 


u 

1 

< 

3 

'4 

i 
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10 

11 

12 
13 
U 
15 
l« 

n 

IK 

19 

to 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 
4(^ 

41 

42 

43 

44 

45 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

52’ 

53' 

54'  ■ 

55' 

5ti' 

57' 

58' 

59 

60 

59 

58 

57 

56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
U 
43 
42 
41 
40 
39 
38 

57 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
2.1 
22 
-.'1 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 

8 

6 

5 

4 

3 

2 

8-5I30978 
8-5131625 
8-5132972 
6-5132918 
8-5133564 
8-513421 1 
8-5134857 
8-5135503 
8-5136149 
8-5136795 
8-5137441 
8-5138087 
8-5138732 
8-5139378 
8-5140023 
8-5140668 
8-5141314 

5- 5I41959 
8-5142604 
8-5143249 
8-5143894 
8-5144539 
8-5145183 
8-5145828 
8-5146472 
8-5147117 
8-5147761 
8-5148405 
8-5149049 
8-5149693 
8-5150337 
8-5150981 
8-5151625 
8-5152268 
8-5152912 
8-5153555 
8-5154199 
8 5154842 
8-5155485 
H-5I56I28 
8-5156771 
3-5157414 
8-5158057 
8-5158699 
8-5159342 
8-5159984 
8-5160627 
8-5I6I269 
8-5161911 
8-5162553 

6- 5163195 
8-5163837 
8-5164479 
8-5165121 
8-5165762 
8-5166404 
8-5167045 
8-5167687 
8-5168328 
8-5168969 
8-5169610 

8-5169610 
8-5170251 
3-5170892 
8-5171533 
8-5172173 
8-5172814 
8-5173455 
8-5174095 
3-5174735 
8-5175375 
8-5176016 
8-5176656 
8-5177296 
8-5177935 
8-5178575 
8-5179215 
8-5179854 
8 5180494 
8-5181133 
8-5181772 
8-5182412 
8-5183051 
8-5183690 
8-5184329 
8-5184967 
8-5185606 
8-5186245 
S-5I86883 
8-5187522 
8-5188160 
3-5188798 
8-5189436 
8-5190074 
8-5190712 
8-5191350 
8-5191988 
8-5192626 
8-5193263 
8-5193901 
8-51 94538 
8-5195175 
8-5195813 
8-5196450 
8-5197087 
3-5197724 
8-5198361 
8-5198997 
8-5199634 
8-5200271 
8-5200907 
8-5201543 
3-5202180 
8-5202816 
8-5203452 
8-5204068 
8-5204724 
8-5205360 
3-5205995 
8-5206631 
8-5207267 
8-5207902 

8-5207902 

8-5208537 

8-5209173 

8-5209808 

8-5210443 

852I1078 

8-52I17I3 

8-5212348 

8-5212982 

8-5213617 

8-5214251 

8-5214886 

8-5215520 

8-5216154 

8-52I67K9 

8-5217423 

8-5218057 

8-5218690 

8-5219324 

8-5219958 

8-5220591 

8-5221225 

8-5221858 

8-5222492 

8-5223125 

8-5223758 

8-5224391 

8-5225024 

8-5225657 

8-5226290 

8-5226922 

8-5227555 

8-5228187 

8-5228820 

8-5229452 

8-5230084 

8-5230717 

3-5231349 

8-5231980 

8-5232612 

8-5233244 

8-5233876 

8-5234507 

8-5235139 

8-5235770 

8-5236401 

H-5237033 

8-5237C64 

8-5238295 

8-5238926 

8-5839557 

8-5240187 

8-5240818 

8-5241449 

8-5242079 

8-5242709 

8-5243340 

8-5843970 

8-5244600 

8-5245230 

8-5245860 

8-5245660 
8-5246490 
8-5247120 
8-5247749 
8-5248379 
8-5249008 
8-5249638 
8-5250267 
8-5250896 
8-5251525 
8-5252154 
8-5252783 
8-5253412 
8-5254041 
8-5254669 
8 -5-255298 
8-5255926 
8-5256555 
8-5257183 
8-5257811 
8-5258439 
8-5259067 
8-5259695 
8-52603-28 
8-5260951 
8-5261579 
8-526-2206 
8-5262834 
8-5263461 
8-5264086 
8-5264716 
8-5265343 
8-5265970 
8-5266597 
8-5267223 
8-5267850 
8-5268477 
8-5269103 
8-5-269730 
8-5270356 
8-5270983 
8-5-271609 
8-5272235 
8-5272861 
8-5273487 
8-5274113 
8-5274739 
8-5275364 
8-5275990 
8-5276615 
8-5277241 
8-5277866 
8-5278491 
8-5279116 
8-5279741 
8-5280366 
8-5280991 
8-5281616 
8-5282941 
8-5282665 
8-5283490 

8-5283490 
8-5284114 
8-5284739 
8-5285363 
8-5285987 
8-528661 1 
8-5287235 
8-5287859 
8-5288483 
8-5289106 
8-5289730 
8-5290353 
8-5290977 
8-529160<» 
8-52922-23 
8-5-292847 
8-5293470 
8-5-294093 
H -52947 16 
8-5295338 
8-5295961 
8-5-296584 
8-5297206 
8-52978-29 
8-5298451 
8-5299073 
8-5-299696 
8-5300318 
8-5300940 
8 5301562 
8-5302183 
8-5302805 
8-5303427 
8-5304048 
8-5304670 
8-5305291 
8-5305912 
8-5306534 
8-5307155 
8-5.307776 
8-5308397 
8-5309018 
8-5309638 
8-5310259 
8-5310880 
8-5311500 
8-5312121 
8-53I274I 
8-5313361 
S-5313981 
8-5314601 
8-5315221 
8-5315841 
8-5316461 
8-5317081 
8-5317700 
8-5318320 
8-5318939 
8-5319559 
8-5320178 
8-5390797 

8-5320797 
8-5321416 
8-5322035 
8-5322654 
8-5323273 
8-5323892 
8-5324510 
8-5325129 
8-5325747 
8-5326366 
8 -53-26984 
8-5327602 
8-5328220 
8-5328838 
8-5329456 
8-5330074 
8-5330692 
8-53313K 
8-5331927 
8-5332545 
8-5333162 
8-5333779 
8-5334397 
8-5335014 
8-5335631 
8-5336246 
8-5336865 
8-5337482 
8-5338098 
8-5338715 
8-5339331 
8-5339948 
8-5340564 
8-5341181 
8-5341797 
8-5342413 
8-5343029 
8-5343645 
8-5344261 
8-5344876 
8-5345492 
6-5346108 
8-5346723 
8-53473.39 
8-5347954 
8-5348569 
8-5349184 
8-5349799 
8-5350414 
8-5351029 
8-5351644 
8-5352259 
8-5352873 
8-5353488 
8-5354102 
8-5354717 
8-5355331 
8-5355945 
8-5356559 
8-5357173 
B-5357787 

8-5357787 
8-5358401 
8-5359015 
8-5359629 
8-5360242 
8-5360856 
8-5361469 
8-5362082 
8-5362696 
8-5363.109 
8-5363922 
8-5364535 
8-5365148 
8-5365761 
8-5366373 
8-5366986 
8-5367599 
8-5368211 
8-.5368823 
8-5369436 
8-5370048 
8-5370660 
8-5371272 
8-5371884 
8-5372496 
8-5373108 
8-5373719 
8-5374331 
8-5374942 
8-537.5554 
S -5376 165 
8-4376777 
8-5377388 
8-5377999 
8-5378610 
8-5379221 
8-5379832 
8-538044-2 
8-5381053 
8-5381664 
8-5382274 
8-5382884 
8-5383495 
8-5384105 
8-5384715 
8-5385325 
8-5385935 
8-5386545 
3-5387155 
8-5387765 
8-5388374 
8-5388984 
8-538959.1 
8-5390203 
8-5390412 
8-5391421 
8-5392030 
8-5392639 
8-5393248 
8-5393857 
8-5394466 

8-5394466 
8-5395075 
8-5395683 
8-5396292 
8-5396900 
8-5397509 
8-5398117 
8-5398725 
8-.W99333 
8 5399941 
8-5400549 
8-5401 157 
8-5401765 
8-5402372 
8-540-2980 
8 -5405..87 
8-5404195 
8-5404802 
8-5405409 
8-5406017 
8-5406624 
8-5407231 
8-5407838 
8-5408445 
8-5409051 
8-5409658 
8-5410264 
8-5410871 
8-5411477 
8-5412084 
8-5412690 
8-5413296 
8-5413902 
8-5414508 
8 5415114 
8-5415720 
8-5416326 
8-5416931 
8-5417537 
8-5413142 
8-5418748 
8-5419.153 
8-5419958 
8-5420563 
8-5421168 
8-5421773 
8-5422378 
8-5422983 
8-5423588 
8-5424193 
8-5424797 
8-5425402 
8-5426006 
8-5426610 
8-5427214 
8-5427819 
8-5428423 
8-^9027 
8-5429631 
8-5430234 
8-5430839 

tf 

r 

G 

5' 

4' 

3' 

2' 

r 

1 

n 

LOO.  cotangents.  83  Deg. 


(24«)  0 Deg.  KAtWttAL  SINES,  &c 


Tab.  10. 


Sine 


(IIKXHXXXI 
IWOTSOO 
2 000.S818 
:llo(1087-27 
4 00Itf>3<i 
iOOUi-M 
fi'OOnM.'l 

7 00203M 

8 0OM27I 
900S6180 

10  0099089 

11  0031998 
H 0034907 
13  0037815 
14)0040724 
150043633 
160046549 
17  0049451 
180052360 

19  0055268 

20  0058177 

21  IXMI086 
220063995 

23  0066904 

24  0069813 
iS  0072721 
26  "075630 
27 1X178.139 
29'XWI44K 
29  0084357 
.30  0087265 

31  0090174 

32  0093083 

33  0095992 

34  0098900 
35OIOI8O9 
36  0104718 
.37  010762' 

38  01 10535 

39  011.3444 

40  01 16.35.3 

41  Ollo-iOl 
420122170 

43  012.5079 

44  0127987 

45  01 10896 

46  013.3805 

47  0I367I3 

48  01.39622 

49  0142530 
.50  0145439 
51  0148.348 
5201512.56 
5301.54165 
54  0157073 
.55  01.59982 
56  01 62890 
.57  0165799 
58  016870' 
590171616 
6"|<>1 74.524 

Co«ine 


'2909 

2909 

2909 


Dif. 


Covef' 


IIXKKHMi  )n6nitt.  OOOOOOI 


9997091 
9994182 
9991 '27.3 


9988W  a59-4.^9  001 1636  a59'*363(l 


2908 
■2909 
■2909 

2909 
2909 
2909 
2909 
2909 

2908 

2909 
2909 
2909 
2909 
2909 

2908 

2909 
2909 
2909 
2909 
2909 

2908 

2909 
2909 
2909 
2909 
'2908 
'2909 
2909 
2909 

2908 

2909 
2909 
2909 

2908 

2909 
2909 

2908 

2909 
'2909 

2908 

2909 
2909 

2908 
•2909 
■2908 
■2909 

2909 

2908 

2909 


99854.56  687-54960  0014.544 


9982547 

99796.38 


99767>9  429-71873 1X12.3271 


99738'20  88 1 -97230  0026 1 80  38 1 -97099 


997091: 


9968002  3 12-52297  003 1 998  3 1 2 -52 1 37 


9965093  286-47948  0034907 


9962185 

9959-276 

99.5636 

9953458 

99.50549 


9947640  190-98680  0052360  1 90-984 1 9 


99418-23 


99389 1 4 1 6.3-7032.5  0061087 


9936005 

9933096 

993018 

9927279 


9924.370  l:t2-22-2-29IX)7.56.32  I.32-2I85I 


9921461 


9918.55-2  l'2-2-77803'XlBI450 


■2908 

-2909 

•2908 

2909 

2908 


Dif. 


3437-7468  0002909 
1718-8735  fXlO.5818 
I I4^5-91.i7|0O0872' 


572-9.5809  (XII7453  57-2-95721 
491 -10702  0020.3621491 -10600 


•264-442690037816 
24.5-5.540-2  004072.5 
229-1838.5  0043634 
•214-85995  0046.542 
202-22122  0049451 


9944732  I 80-93496  00.55269 


9915643 

991273.5 

9909826 

9906917 

99041X18 

9901100 


9831293 

9828384 

98-.'5476 


Ver 


Cosec.  Tang. 


Culang. 
Infinite. 
3437 -7487 
1718-8732 
1145-9153 


429-71757 


.343-775160029089 


343-77371 


286-47773 

264-44080 

245-55198 

-229-I8I66 

2I4-8.5762 

202-21875 


17 1 -88831  0058178 


156-262-28 IXW3996 
l49-468.')7  0066905 
143-24061  U0698I4 
137-51 108  00727-23 


127-32.5261X178541 


II 8 -.54440 18184.360  Il8-.54<iln 


I I4-59301|0087.269  II4-58865 
10-896.561X8.10178  II0-89205 
I07-431 14  (X19.3087  107-4-2648 
104-17.574  009.5996  HU-17094 
101 -1 118.5 1X198905  101-10690 
9898 1 9 1 198 -2-23033  0 1 0 1 8 1 4 98 -2 1 7943 
9895282  95-49471 1 0104724  95-489475 
989-2373  92-913869  0107633  92-908487 
9889465  90-468863  01 10.542  90-463336 
9886.556188-149244  0113451  88-143.572 
98836 17|85 -94.5609  01 1636I  8.5-93'*79I 
9880739'«0-849470  01 19270  83  843.507 
9877830  8 1 -850 1 50  01 2-2 1 79  8 1 -84704 1 
9874921  79-949684012.5088  79-943430 
9S720I3  78-132742  01-27998  78-126342 
9869104  76-396554  0130907  76-390009 
986619.5  74-735856  013.3817  74-7-29165 


73-145927|013672673-l  3899 1 
71-615070 


9863287 

9860378  71 -62-2852I0139635 
9857470  70-160474  014-2545  70-153346 


98.54.561  68-757.360  014.5454 
9851652  67-409272  0148.364 


;)848744  66 - 1 1 3036  0 1 5 1 273  66 - 1 05473 


looi.w  984.583.5  64-865716  0154183  64-8.58<X)8 
98429-27  63-664595  0157093  63-6.56741 
9840018  62-.507153  0160002  62-4991.54 
98371 10  61  -391050  016-29I2(0I  -38-2905 
98.34201 160-3 1 4 1 1 0 01 6582 1 
.59-274308  01 6873 1 
.58-269755  0171641 


60-30,5820 
59-265872 
58-261174 
.57 -29868810 1 7455 1 57-289962 


Secant  Colan. 


Secanl 

Ver*. 

D 

Cosine 

6S7-.54887 


180-93220 
171-88.540 
163 -70019 
156-2.5908 
I49-46.V12 
1 43 -'237 1 2 
1 37 -.50745 


127-32134 

122-77396 


68-750087 

67-401854 


Tang. 


(88)0000  1 8)00000 
-tXXXHXX)  >1000000 
(XXXXX)2  0000002 
00(88)04  (KX)0004 
0000007  00(XXX)7 

00000 1 1 0000011 
0000015  0000015 
•0000021  0000021 
•00000-27  0000027 
00000-34  0000034 
0(XXX)42  0000042 
0000051  0000051 
UOIXXMI  0000061 
•0000072  0000072 
0000083  00000*3 
0(XXX)95  0000095 
0000108  0000 1 08 
•0000122  0000122  JT 
•0000137  0000137 
•0000153  0000153 
-0000169  UOOO 1 69 
•0000187  00001*7 
•0000205  0000205 
•0fl002'24  0000224 
•0000244  0000244 
-0000-264  0000264 
■<XKK)‘286  0000286 
0000308  0000308 
•Oixxxwg  0000332 
•188103.56  0000356 
•0000381  0000381 
(XX10407  00004157 
•00(XU33  0000433 
•0000461  0000461 
8X)004R9  00004891, ‘o 

ru\r\Ak  I u 

30 

31 

32 
32 

34 
34 


•0(XX)5IH00005I8 
•0000548  W0548 

•0000.579 1OOOO.579 

•00006 II 10000611 
•0000644 10000643 
•0000677|0000677 
•00007110000711 
•0000746  01XKI746 
•0000782  0000782  . „ 
•00008I9*XX)08l9,g 
•00008.57  00008.57 
•0000895  000089.5 
•0000935  00(X)93.5 
•00009758)000975 


l-uOOUVOliO 
1-000000  59 
999999* 


9999996(57 

56 


36 


•00010I6000I016 
'0001058  000105* 
-OOOIIOI  0001100 
-OUOl  144  0001 144 
•0001189  0001183 
•(XK)  1 234  0001234 
•0001280  0001280 
•0(X)1.327  00013-27 
•0001.37.5  0001375 
•000142.3  00014-23 


•0001473  0001473 ' 
•0001523  1XX)I.'.2  )r 


Coeec.  Covers 


5* 


999999 
99999*!))55 
9999985  54 
9999979  53 
9999973  5-2 
9999966  51 
999995*  50 
9999949  49 
9999939  48 
9999928(47 
9999917 
9999905(4.5 
999989-3  44 
999987*  43 
9999865|42 
9999847 
9999831 
9999813(39 
999979538 
9999776 
9999756  36 
9999736  35 
9999714  34 
999969.' 
999966s 
9999644 
999961930 
9999.59.7  29 
9999567  2* 
9999.1  *>9  ’2’ 
9WJII 
999948'^ 
999945*2 
9999441 
9999J>*9 
9999357 
9999.5::? 
99992S9 
99y9':.U 
9999*218 
9999181 
999914*1' 


•2H 
25 
■24 
5.1 
•25 
‘21 
'20 
1? 
18 
17 
16 
15 
14 
13 

9999045|14 
II 
10 
9 
K 


9999105 

9999065 


♦9998984 

990694*2 

999S900 

9998856 

999881*2 

999H766 

9998740 

9ooh»;7:) 

0‘»ofi»v;5 

99985TT 

9998527 

999S4 


Sine 


KATURAl.  SINES,  &C. 


Deg.  B9 


O Deg. LOG.  SIKES,  &C.  (2^9) 


1 Sine 

Diff. 

Cosec. 

Versed. 

laiig. 

Diff 

Cotan^. 

Covers. 

Secant 

1) 

Cosim.- 

1 

1 

1 

4 

!i 

h 

s 

‘ 

h 
1 1 
1 

1 ; 
l.i 

IT 

Is 

I’.l 

’1 

.‘a 

>•< 

.'I 

Jh 

IS 

»t' 

♦.3 

M 

w* 

r 

I*' 

■)0 

)] 

S'i 

r. 

3* 

■|S 

w. 

3 b 

Mf 

inf.  Neg 
'i-46:37‘Jf3 
'3-764756 

6- ^4US47: 
7 06')7tt6(. 
TlhJ'ipHi 
7 -J41S77 
7:)OS82:)t 
7 -.'iofib  1 5' 

7- 4i7yr>Hi 
7-46.3725.1 

T-5(t3ijpi 

~-5Ai90(^r 
7 5776684 
7-609853( 
7-639SI6( 
7-66TS44.b 
7-6941733 
7-7189966 
7-749477.5 
7-7647537 
7-7859427 
7-8061458 
7 -S  254507 
7-84.39338 
7-8616623 
7-87S6953 
7-8950354 
7-9108793 
"-9-261 190 
7-9408419 
7-9.550319 
7-9683698 
T-98'22334 

7- 9951980 
S-0077867 

8- 0-200-207 
3-031919,'i 
S-04.3.SOO9 
'.-0547314 
S-(J657763 
v0764<W 
8-0369646 
8-0971332 
8-1071669 
8-1  169262 
8 - 1 -264710 

1353104 
8 U49->:V2 
i-153907.» 
8-16-26308 
8-1712304 
i-1797129 
8-lB79fW8 
8-19610*0 
8-2040703 
8-2118«9 
8-219581 1 
8-22713^5 
8-2345568 
8-2418553 

In6n. 

30io;>o( 

176091' 

, I 24y:5h‘ 
969  Km 

79 1 H n 
6694'. f* 
57991 H 
5 1 1 .S  24 
457.57- 
41  >92< 
•37TSS4 
r>4T(‘>h 
3213  W 
2996  k 
‘2KH2S.-5 
26  >283 
2432J.) 
■234809 
222762 
21 1890 
2l»20.1 1 
193049 
184831 
I772S.5 
170330 
163901 
157939 
15-2397 
147229 
U‘2400 
137379 
133636 
1 29646 
125887 
J ‘2-2340 
I 1898.S 
11 5.8 1 4 
1 12805 
1W949 
1072.34 
104649 
l(f21»6 
99837 
9759.; 
9.444S 
9339* 
914-28 
8954.3 
87733 
8599*; 
B412.'. 
8-2719 
81  17  > 
7968:' 
7824': 
76862 
75524 
74233 
72985 

Infinite 

13-5362T3‘ 
1.3-235243^ 
13-(»591.S2' 
1-2-9  U214< 
12-8  J7Jo4( 
I2-7j812-.*V 
I2-6911T«; 
12-633IS* 
12  .*s20  ;j' 

I'.’-i.'.Ti  i.j:')' 

1'.’  ;wul4T( 
1’  ,1wi|-K 

I 'i.vv' 
1'2 

l'-’-2l4<l.'i7-i 

l•.M74.',4u:^ 
J ‘2  • 1 

121:1S.7:177 
Ul'.'l:)(l47 
l'>-ln4U|46 
12  nhi>120T 
12-07.1BSI0 

12  15b  I 

l2  044y|HI 
i2  o:ii  nny 
I2-Ol776oi; 
l2-()((48().>0 
ll-<*92-2l:i:i 

I I y7yy7y:i 
1 1 -yrtBOgni 
i I-y.'>649yi 

I 1 ■‘.*4,521  SB 

I I -y.'U'i'’:;: 

I l•y■.M.5(Mlri 

I I •yi:)ii:j,54 
n-9()2,si(;R 
1 l-hysssii 
1 1 -883117)8 

1 ■873.52yil 
l-SlUIRyB 
1 ■85,504*)s 
1 •84<;0‘>2.5 

n-s:)7iiy2 
M -8287 19*; 

1 -8, >0287) 

I S)  201.52 
1 •80,38980 
1 •79,59297 

I I-78SID5I 
1 -7804189 

II  ■77281)65 
11-7654432 
1 1-7.581447 

Int.  Neg 

J2-626.4  >2 
' 3 '22SV82. 
3-5hm664“ 

3- S30.54-2. 
)4-0J4362. 

4- 182724' 
V-3166I8. 

!4-432*;o,’i 
U-5:>4'.>07l 
14  *•.,’. 14219 
14-709207'. 
|4-784784-) 
4-854  308  V 
1-918.1777 

4- 978.104  1 
lj-034..61.-. 

5- 087:>197 

.*-1  36D()6  1 
5-1839283 
5 -2284811 
5-270859- 
5-3112661 
5-349876'. 
5-386843(» 
5-4'22.30<n 
^ -43'’.366'.' 
5-489147.'. 
5-52073, ',9 
5 12 1.57 

5 -.5806620 
5-609I4O-: 
5-6:)6719I 
5 6634468 
5-689376.5 
5-7U.S.546 
5-7390233 
5-762821.5 
5-7K.59S.)0 
5 -808546s 
>•830537:; 
5-H510S48 
V8729154 
5-89,3,353,*. 
5-9133217^ 
5-9,32841  ij 
V95193U! 
5-9706J 12' 

5- 9889977 

6- 0068070 
6-IV24.3546 
6-0415546 
; -05  84  206 
>•07496.54 
>•0912008 
'.■1071384 
6-1227897 
;-1.38|620 
6- 1532679 
6-1681156 
6-1027137 

Inf  Ncg 
'.-46:n26i 
(;-7647.56v 

6- 940847.' 

7- 06  5786; 
7-I626961 
7-24IH77- 
T-.3088'n8 
7-3(>6Hl6‘ 
7-417069* 
7-463727' 
7-505120 
7-.‘.429*»9I 
7 57767  IT 

7-''-:’2)s2oi 
7 -667  s .j-  )•  > 
7-*;94i7-r 
7-719002*: 
7-7V24841 
7-7i‘.4T6Io 
7 •78.59508 
7-8(»6l547 
7-8254604 
7-8439444 
7-86I673S 
7-H7S7077 
7-H9.509s;s 
7-91*'S9.>S 
7-9*61.344 
7-9408584 
7-9  5.5099*- 
7-9688886 
7-9s22:>:>4 

7- 99,)2 1 92 

8- 0O78092 
3-(»i00  U.5 

8 -0319^41; 

S-04.35274 
S-n,54H094 
S -06.58057 
8-076.5306 
S-OH60Q7(. 
8-0972172 
8l07J't25 
8*11  (>9*;  ;4 
8-126  5099 
8-l.35s.5lO 
8-I4499.5': 
8-15.39516 
8-1627267 
5-17r’.282 
8-1 797626 
8-1HS036; 
8- 1 9(i  1 5.56 
8-20412.59 
8-21 10.526 
«-219640S 
8-2271953 
8*2346‘>0S 
8- 24 192 15 

Infin. 

:oio3o 
1 7609 1. 
i2  49:;s 
9('.9 1 < » 
79IHIh 
6'i9  »7i 

379921 
31 132' 
43757" 
4I;:9;< 
377SS8 
3476 j; 
321S5I 
299<;;;3 
2m'J9I 
2 6>  .'32 1*4 
248240 
234s  1.5 
2:27t;9 
211898 
‘202039 
193057 
1S4S4( 
1772!'4 
1703.39 
16391 I 
137950 
13240*; 
147-240 
U24I2 
137890 
133*'i48 
1 29(358 
1 25900 
I22;;53 
119001 
II 5828 
112820 
1099'3.J 
107249 
104664 
10J2O2 
9985.) 
97*)<i9 

9546.5 
9;J41l 
91446 
895';0 
87751 
86015 
84344 
8273h 
81192 
79703 
78267 
76882 
75345 

742.5.5 
73007 

Infinite 

l3-.5;ki27:ic 

13-2352*;3i 

13-(»59I,52 

12- 9  ;42I3- 
l .’-83-7:l(l  i. 
l-.'-VjSI  >.>-, 

13- .'.91  I7V1 
l'J-(U81M'l| 
l-J  .'iS.’IJ  KI.; 

1 ■’.627  >- 
1 J-+94S797 

02-4370909 
il2-422.32M- 
tl  J-:l90|.;u 

I '.*■;>(,(.  1 7yg 
,12-:i-,  .’17tH 

I■-’•.J|1.•.S2I4 
I'2-2S09971 
1 '-’-2 -.7,11, -.9 
1-2-2  ) r; '>9. 

I- 2-214' 149-2 
I2-I9.i84,'i8 
r2-174,'.:-19h 
12-1 

l'2-13S-i2.-,‘) 
12-1  21 '29'28 
l'2-1049n|-> 

1 '2 -0891  or, 2 

|■2■.)7:i.S|■,.',.■, 
12-0.^9141.; 
12-0449004 
12-081 1 1 14 
12-01774.10 
I2-0O47SOS 

I I -yyiiyoH 
1 1 •9799.i,'.--| 
n-96.so.',54 
1 1 ■9,;B472B 

II - 94519.18 
ll•‘.>;4194.■i 
1 1 ■9t2.t4.104 

ll-9i:ioo:;o 

1 1 ■9irj782S 
1 1 -8927975 
1 1 -SH-lO.-'.fifl 
1 1 -87:149.11 

1 1 ■H.;4U9<i 

1 1 -,8.5,5.8144 
11-8400484 
1 ■,8:>727:n 
1 •«2S.',7IS 
1 •k'.>02174 

I 1 -8 1 1 98.58 
1 -85.58444 

11-70.58741 
1 -7880474 

1 -780:150.1 

1 1 -772S047 

I I -76.53792 
I I -75807S.5 

lO-OtKMHK. 

> 9-y99ST:>' 

9999747 

999620 J- 
9-9-.'9-i94-i 
9-999.;67L 
9-999241 
9-999114S 
9-99S9KS'. 
9 -99886 1.' 
9-9987:>4s 
9-99H*;0Sl 
9-9984814 
9-9983546 

9.995,  )97i., 
9-99sl()d9 

9-9979~4( 
9-99TS471 
9-9977201 
9.997 SQ 31 
P-9974*i*>i 
9-997.>:5S'. 
9-99721  IS 
9-9970s,( 
9-9969-574 
9-9968302 
9-9967029 
9-99*i57.-56 
9-9064483 
9-9963209 
9-9961933 
9-'»9*')066o 

9-9939.3R5 

9-99581  lU 
‘J-9'i-56S34 
9-993.5.55S 
■9-9934282 
9-9953005 
9-9931728 
9-99.5*4.50 
9-9949172 
9-9947894 
9-9946615 
9-99453.3*; 
9-99440.57 
9-9942777 
^•9941497 
9-994(»217 
9-99JH93*. 

J -99376  54 
9-99.36,37j 
‘^•9P330«1 
‘J-99:>380h 
J-99:J‘2.526 
9-993124:: 
).<)oooo5v 
*-‘»929673 

D.00073QI 

9-99‘26|0*. 

9-99-24821 

M'99‘2353* 

l.)-U.*U,)lhH 
lO-OlHXIUlU 
I0-(  1(101810 
101881000-, 
10-00(88 10; 
10-0(8  888.' 
IO-0.8'*88." 
10-009()Or8 
10-000(8.1 
IO-(K888l|.5 
I0-U<II8HUH 
IO-tK88.(.-2, 
IO-(X88)02h 
lO-lll  .00051 
10-0188.05, 
;0-00000.i| 
10-0'  «)lhi47 
IO-OO.H8.;, ' 

Ut-oo.8.(i.:. 
10-.8..  '(io.:r 
IO-(88..8.75 
I0-I.OOO<.H| 
10  (-8888,39 
IO-0000..97 

lo-oiKXJior 

1(.-(8)(.0I  1.5 
10-0018II24 
I0-(88KI154 
UH88X.144 
10-000015,5 
I0-000OI65 
10-0000177 
10-0000188 
l()-00()02(8. 
10-0(810212 
IU-()0(8.22.5 
Iu-(88.(.25S 
lU -00002.52 
H((l(8l(.2h,5 
10-00(8)279 
10-0) 88)294 
lo-oooo-ioy 
10-00(8),524 
10-00(8)540 
l(.-(8.l8)550 
l(.•(l(8)0  172 
;0-0(8  8)589 

lo-orMHUo.-. 

I0-(XH8)421 
l(l-(H8X)441 
ll)-(K)l  8)4.59 
10-0(88)478 
10-0(88)497 
10-(88H).5I(-, 
io-(K)no,55fi 
10-0000,5.58 
10-0000.578 
0 (88)0.597 
0-(8X8)8l8 
IO-0(X8)84n 
10  0(8)0862 

1 

, 
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4 

3 

*■> 

♦ 

* 

b 

8 

h 

0 

h 

0 

10 

lu 

11 
lu 

12 

11 

12 
12 
13 

13 

14 
13 
U 
13 

15 
13, 

16' 

16; 

17' 

15 

18 

18 

19; 

19; 

2()l 

20, 

iii 

“1 

^■5 

lO-UU 
|(d‘oO.  Mini 

y.gggi^.xr 
’g-ugg.)',  . 
.g-gUg.,'M( 
:g-gfiggg( 
ly.ggg'tys- 

g.UOg().i)^ 

g.ggg,j.;\. 

g.gOuuij7. 

9-9**9997  i 

g. go., 
g-D'ig'i') •; , 
■»-g-ig>)  ) 
*)-g<(»)  ).i  •. 

•J 

■)•')•)<)  ( » .1 

g-gg'j-)'j  ; , 
g.gijggn  i- 

9-9999*  1 

9'99*99‘>  1 ] 

g-ggg)<*( , 

9-9999S9* 

9-999!>Ss; 

9-9999S7' 

9-9999S6') 

9 9999s  ,f 

9 ypggs* ' 

9-9999S  : - 

0-gggoi,.) 

g-ggggt, ; ^ 

9-9999S('0 

9-99997SS 

9-999!'7T 

9-99997*')2 

9-999974S 

9-99997;i3 

g yggg-  ,j 

9-9999706 
9'9999*:91 
9-99996, 76, 
9-999966.0 

0-ouQg,-.i  ^ 
J-QUUg/ 
g.gtiOg,,  ] j 

g-gg>)g;,g , 
0-ggg»j-.--| 

t)-09lUJ5;-,g 
a-guou54  1 
a*goo<)f,.'  • 
“*-99995(  1 
Ogogi);s4 
3-99994f4 

S-OOfto  j 
a-gQog4  ) 1 
)-9999405 
?-99'.f93H2 
) -9999560 
»-999955S 

r.'' 

1'  ,g 
' '.S 

:.5 
) > + 

1.'  ; 

!.'■ 

1 . 

. 1 

1m 

■-V 

. 

1 

'>! 

( 1 
’«) 

s 

21 

Jo 

1*' 

Is 

1“ 

!»■ 

I •( 

1 ' 
i J 
1 I 
I(> 

I 

(' 

Cosine 

Diff. 

Secant 

Covers. 

Cotan^. 

Diff 

Tbuk. 

Versedi 

Cosec. 

1) 

Sine 

' 

3 K Deg.  89. 


(250)  1 Deg. 


NATURAL  SINES, 


18(1 

\9 

■2(MI 


rm|t 

-11 

1'2kl 


19  C 


-'»(• ' 


58  f 

59  0: 
60(1 


line 


0174524 
0177412 
0180.141 
11181249 
0186158 
0189066 
(HIM  974 
0194881 
0197791 
1 o 200699 
»020:16<I8 
0206516 
M)-2094i4 
102123.12 

► (>‘215241 
»(»218149 
i 02 2 1 057 

0225965 
0226871 
0-2'2'>781 
>*21'269(i 
O'il.VW.^ 
2 (>•2.18.506 
10241414 

4 0244322 
.'»(>*  V7210 

6 02.50 1.18 

7 025.1046 
0Z55954 

►258862 
0261769 
(^26467^ 
0*26758.5 
l|0‘27049.1 
^ 027.1401 

► 0276109 
: *>279216 
r 0282124 

(>28503^ 
0287940 
>0290847 
I 0-29375.5 
» 1)296662 
1 0299570 
l|0102478 
>:W5.185 
0108291 
01 1 1 ‘200 
0314108 
0317015 
0319922 
llol22830 
? 012.5737 
10328644 
>0131552 
>0334459 

5 0.137366 
10340274 

0343181 

>14608$ 

0148995 


Cosine 


i)it 


2:h)h 

2901» 

2908 

2909 
2908; 
2908 
2 09 
>008 
2908 
29<>9 
290m 
29*>8 
2908 
2909 ; 
290i 
290S 
290K 
2908 
2908 
2)09 
2IHJ8 
290H 
2908 
2908 
2908 
2908 
2908 
2908 
290K 

2907 

2908 
-2908 
2908 

2908 

21K)7 

■2908 

■2908 

294S 

2907 

'2908 

2907 
■2908 

2908 

2907 

2908 

2907 

2908 
•2907 

2907 

2908 
•2907 
•2907 
2908 
2907 
'2907 
•2908; 
’2907 
290' 
2907 

Dif 


Covers 

9Hi5476 

9.S2256M 

9819659 

9816751 

9813842 

9810914 

98080*26 

9805117 

9802209 

9799101 

9796192 

979.1484 

9790576 

9787668 

97847.59 

9781851 

9778941 

9776015 

9771127 

9770219 

9767110 

9764402 

9761494 

9758586 

9755678! 


Cosec.  Tan^. 
57*298688  0174531 
.56*359462  0177460 
55*450534  0180370 
,54*570464  0183281) 
.51*7178960186190 
52-891.564  0l89lO( 
32*090‘272  019201U 
>1*3129*  >2*0I949'20 
50*55839*1  01 97810 
19-825762  0'20()740 


47*749974l*>‘209470 


4.584026o'0‘218201 


42*445245 
41*927717 
41*42266(Vl>241484 
, 40*92963(K0-244395 
975277ol40*443201  0247303 
9749862,39*977069  0250216 
97469.54  *39*5 1 8549  ( >253 1 27 
-.)744(H6l39*06957I  0256038 
9741  138^8*6:J068,1|0258948 
973825 1 138  *201 5.50  0*26 1 850 
9735123  31*78 1 849*>26477n 
97124 1 5^1*37 1 273j026768 1 
‘.>729.507  36*960.528  0270592 
j 972651>9;36*576332  0273503 
9721691  1914140276414 

972U784|35*8I4517  0279325 


97l787fi 

;«7U9ri8 

!<7l-20(>0 

!>7iniIS3 

970624S 

OT03338 

<>700+30 

96H7.S22 

989+613 

9691707 

9688800 

96838W 


35  ++339 1 

33  083800 

3+-729313 

3+-382316I 

3+0+199+ 

33-7083+5 

33-.361176 

33-060300 1 

32-7+.S537 

32 -+367 13 

32-133663 

31-83622.5 


967+263 


9668++S 

96655+1 

96626.3+ 

9659726 

9656819 

9653912 

9651005 

Verj. 


9682985  3 l-5++e+ii 
9680078  31-257577 
9677170  30-97607+ 


30-699598 


96713.36  30 -+'280 17 


30-161201 


0282236 

02851+8 

0288059 

0290970 

0293882 

0296793 

029970.3 

0302616 

U.30.3528 

0308+38 

031135 

031+26.3 

031717+ 

0320086 

0322998 

032.391  ( 

0328822 

0.33173+ 


29-899026  033+6+6 


29-139169  03+.3.383 


Secant  ICotan. 


Culan,; 


17-768613 
37 -.357892 
36-956001 
36 -.562659 
•36-177596 
35-800553 
35-+31282 
35-0695+6 
3+-7I51I5 
3+-367771 
3+-0-27303 
'3-693509 
1.3-366191 
.33-0+5173 
32-7302(4 
22 -+2129.5 
118099 
31-820516 


Tang. 


fee.  Tab.  10. 

1 1 

Vet..  D Cojine 


-0001523 

-000157+ 

-0001627 

•0001679 

•000173;) 

•0001788 

-00018+;) 


•0003O.56 
•00031 30|( 
•0003203 
•0003277 
■000335 
•0003+28 
•0003.505 
•0003582 
•0003^ 
•0003739 
•0003820 
•0003900 
•0003982 
•000+065 
000+1+8 
-000+232 
000+317 
•000++a3 
•000++90 
•000+578 
•000+666 
•0<8)+756 
•(X)0+8+(; 
•000+937 
•0005029 
•000.5121 
•0005215 
•0005309 
•0005+05 
•0005501 


‘aKKX):! 


0006092 


I 53 


97.556  U 


7086  35 


Coiec.  Cover*  D Sin* 

Da^  88, 


1 Deg. IOC.  SINES,  &c.  (251) 


* 

Sine 

DiH 

Cosec. 

Veneds, 

Tang. 

Diff. 

Cotang. 

Covers. 

Secant 

D 

Cosine  1 

0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

U 

1.5 

16 

17 

18 

19 

20 
21 
2*2 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

8-2+18553 

8-2+1HI332 

8-25609+3 

8-26:50+2+ 

8-2698810 

8-27661')6 

8-2832+3+ 

8-289773+ 

8-2962067 

8-30-25160 

8-30879+1 

8-31+95.16 

8-3210269 

8-3270163 

8-33292+3 

3-3387529 

8-3++50+3 

8-3501805 

8-3557835 

8-3613150 

8-3667769 

8- 3721710 

9- 377+988 
8-3827620 
8-3879622 
8-3931008 
8-3981793 
8 -+031990 
8-+OS16K 
8-41.3067I- 
8-4179190 
8-4227 1 68 
8 427+621 
8-132 1,561 

8- 1367999 

9- ++139++ 
8-4+59+09 
8-+50++e'2 
8-154893+ 
8-459301.3 
8-46.366+9 
8-4679850 
8-4722621 
8-476498+ 
8-48069.32 
8-48+8+79 
B-+8896:12 
B-+930398 
8-497078+ 
8-5010798 
8-50504+7 
8-5089736 
8-512867,-’ 
8-516726+ 
8-520551  + 
8-52+3+30 
8-5281017 
8-5318281 
8-5:155228 
8-5,391863 
8-.5+28192 

71779 
70611 
69+81 
1.8:1,86 
67.326 
66298 
65300 
6+333 
63393 
62+81 
61595 
60733 
5989+ 
59080 
58286 
.5751  + 
56762 
56030 
.55315 

5+619 
539+1 
53278 
.526.32 
52002 
51186 
.50785 
50197 
+962  + 
+9062 
+8.51  + 
+7978 
+7+51 
+69+0 
+6+18 
4.59+5 
+5+6.5 
+4993 
++,532 
4+079 
43636 
+3201 
42776 
42,358 
41948 
+ 1.547 
41 1.5.3 
40766 
40386 
4001  + 
.396+9 
.39289 
.3.8917 
18591 
38250 
■37916 
37.587 
3726+ 
369+7 
36635 
36329 

II-7581++7 
1 1 -7509668 
1 1 -7+39057 
1 1 -7369576 
11-7301190 
11-723386+ 
1 1 -7167566 
11-7102266 
ll-70379:t;S 
1 1 -697+5+0 
11-6912059 
1 1-6850+6+ 
11  6789731 
1 1 -6729837 
1 1 -667(1757 
11-6612+71 
1 1-6.55+957 
II -6+93 19.5 
U-6++2165 
11-6386850 
11-6332-231 
1 1 -6278290 
11-6225012 
1 1 -61 72380 
11-6120.378 
1 1 -6068992 
1 1 -80 1 8207 
11-5968010 
11-5918.386 
1 1 -5869.32+ 
11-5820810 
1 1 -5772832 
1 1 -5725379 
1 1 -5678+39 
II -.5632001 
1 1 -.5586056 
11-55+0.591 
1 1 -5+95598 
11-5+51066 
1 1 -5+06987 
11-5363351 
II -51201 io 
1 1 -527737+ 
11-5235016 
1 1-519.306S 
11-5151.521 
11-5110368 
1 1 -5069602 
11-5029216 
1 1 -+989202 
1 1 -49+9553 
11-491026+ 
11+871327 
1 1 -+832736 
1 1 -+79+486 
1 1 -47.56570 
11-4718981 
11-4681719 
11 -46+4772 
11-+608I.37 
11 -+571808 

6-18271,17 
6- 1 970705 
6-2111938 
6-2250912 
6-2387696 
6-2522.360 
6-265+968 
6-278.5.581 
6-291+259 
6-.30+I05h 
6-316603:1 
6 ■3289235 
6-3+1071+ 
6 ■3,5305 1 6 
6-36+8689 
6-,376527.5 
6-.3880.317 
6-399.38,5i 
6-4105928 
6-+21657.3 
6-+3 25826 
6-++3,372-2 
6-+5+029+ 
6-+6+5.573 
6-+7+9592 
6-+B52.38I- 
« -+95596.5 
6-505+376 
6-51.536,39 
6-5251780 
6-5348825 
6-5++4797 
6-5539720 
6-5633616 
6-5726509 
6-5818+18 
6-5909365 
6-5999369 
6-6088+50 
6-6176626 
6-626.3916 
6-6350337 
6.6+.35907 
6-65206+2 
6-660+558 
6-6687671 
6-6769996 
^■68515+7 
6-69323+0 
6-7012389 
6-7091706 
6-7170305 
6-72+8199 
6-7325+Oti 
6-7401921 
6-7+7777+ 
6-7.552970 
6-7ri275'.>0 
6-7701+36 
6-777+728 
6-78+7+06 

8-«419‘il3 
H-249I013 
8‘25<il649 
8-26.111.50 
8*2699560 
H -27669 12 
8*28.10234 
8-2SQR559 
8*2962917 
8*30260.1.S 
8*3088842 
8*3150462 
8*3211221 
8*3271140 
8*33;}0249 
8 •3.088560 
S-.044610.S 
8*3502895 
8*355895.1 
8*3614297 
8*3668945 
8-3722915 
8*.0776223 
8*3828886 
8*3880918 
8*39.02336 
8*3983152 
8*4033381 
8*4083037 
8*4132132 
8*4180679 
8*4228690 
8*4276176 
8*4323150 
8*4369622 
8*4415683 
8*4461103 
8*4506131 
8*4550699 
8-4594814 
8*4638486 
8*4681725 
8*4724538 
8*4766933 
8*4808920 
8*4850505 
8-4891696 
8*4932502 
8*4972928 
8*5012982 
8 *.5052671 
8*5092001 
8*3130978 
8 5169610 
8*5207902 
8*5245860 
8*5283490 
8'5320T9T 
8*5357787 
8*5394466 
8*5430838 

71800 

70634 

69504 

68410 

67349 

*>6322 

65325 

64358 

63418 

6.2507 

61620 

60759 

59922 

59106 

-5B014 

.57542 

5679< 

5605b 

55344 

54648 

53970 

53308 

52663 

520.02 

51416 

.50816 

50229 

49656 

49095 

48347 

48011 

47486 

46974 

46472 

43981 

45500 

45028 

44568 

44115 

43672 

43239 

42813 

42395 

41987 

41585 

41191 

40S06 

40426 

40054 

39689 

39330 

0H9T7 

38632 

38292 

379.58 

37630 

07307 

.■"OPPO 

36679 

.06372 

11*7580785 
1 1 *7508985 
11*7438351 
11*7368847 
11*7300437 
1 1 -7233083 
11*7166766 
11-7101441 
1 1 *7037083 
1 1 *6973665 
11*6911158 
11*68495.08 
11*6788770 
1 1 *6728857 
11*6669751 
11*6611437 
11*6550895 
11*6497105 
11*6441047 
1 1 *638.5703 
11*6331035 
1 1 *6277085 
11*6223777 
11*6171114 
11*6119082 
1 1 *6067664 
11-6016848 
11*5966619 
11*5916963 
1 1 *5867868 
11-5819321 
11*5771310 
1 1 -5723824 
1 1 *5676850 
1 1 *5630378 
11*5384397 
1 1 *5538897 
1 1 *5493869 
11*5449301 
11*5405136 
11*5361514 
11*5318275 
1 1 *5275462 
1 1 *52.03067 
11*5191080 
11-5149495 
11*5108.004 
1 1 *.5067498 
1 1 *5027072 
11*4987018 
1 1 *4947329 
1 1 *4907999 
1 1 *4869022 
1 1 *4830.090 
1 1 *4792098 
n -475414/1 
11*4716510 
1 1 *4679203 
11-4642213 
U*f005534 
n-4569162 

9-9920536 
9-9922250 
9*9920964 
9-9919678 
9-9918391 
9*9917114 
9-9913816 
9-99145‘2H 
9-9910240 
9*9911951 
9-9910662 
9*9909072 
9*9908082 
9*990679‘2 
9*990.5501 
9-9904210 
9-9902919 
9-99H1627 
9-99000.05 
9-9S99043 
9-9S97750 
9-9896457 
9-9895 163 
9*9890869 
9*9392575 
9-9891280 
9*9889985 
9*9888689 
9*9887393 
9*9886097 
9*9884801 
9-9883500 
9*9882206 
9*9880908 
9*9879610 
9*9878.012 
9*9877013 
9*98757 13 
9*9874414 
9*9870114 
9-9871813 
9*9870513 
9*9869211 
9-9867910 
9*9866608 
9*9865306 
9*9864000 
9*98627(K) 
9*9861096 
9*9860093 
9-985876S 
9*9857484 
9*9856179 
9*985487.0 
9*98.53568 
9*985-2262 
9*98509.55 
9*98496-18 
9*9848041 
9*9847003 
9*9845725 

IO-/./OO0662 
10*0000684 
10*0000706 
10-0000729 
10*0000730 
10*0000776 
10-0000800 
10*0000825 
10*(N)008.50 
10*0000873 
10*0000900 
10-0000926 
10*0000953 
IO-0000979 
10*0001006 
IO-OOOlU.04 
10*0001061 
10*0001089 
10-0001118 
10-0001147 
10*0001176 
10-0001206 
IO-gDOI236 
10-0001266 
10-0001297 
10*0001328 
10-0001359 
10*0001391 
10-0001423 
10-0001456 
10-0001488 
10-0001522 
10-0001555 
10-0001589 
10*0001624 
10  0001658 
10-0001694 
10-0001729 
10-0001765 
10*0001801 
10-0001838 
10-000187.5 
10-0001912 
10-0001950 
10-0001988 
10*0002026 
10*U0O«i()65 
10*0002104 
10-0002144 
100002183 
10-0002224 
10*0002264 
1(KH)02305 
10-0002347 
10*0002388 
I0*(X)02430 
10*00<^2473 
10*0002516 
10  000*2.559 
10*0002602 
10-0002646 

22 

22 

23 

24 

23 

24 

25 
25 

i)» 

25 

26 
27 
26 

27 

28 
27 
29 
29 
29 

29 
00 
10 

30 

31 
31 

31 

32 

32 

33 

32 

34 

33 

34 

35 
04 

36 

35 

36 

36 
07 

37 

37 
18 

38 

38 

39 
-09 

40 

39 

41 
4(' 

41 

42 

41 

42 
\? 
4:’ 

40 
40 
44 

9-9999338 

9*9‘»99316 

9*9999294 

9-9999271 

9*9999247 

9*9999224 

9*9999*200 

9*9999175 

9-99991.50 

9-99991*25 

9-9991>l0<> 

9*9999074 

9-9999047 

9-9999(121 

9*9998994 

9*9998966 

9-999H939 

9-99**8911 

9*9998882 

9-9998853 

9*9998824 

9-9998794 

9-9998764 

9*9998734 

9*9998703 

9*9998672 

9*9998641 

9-99986U9 

9*9998577 

9-9998544 

9*9998522 

9*9998478 

9*9998445 

9*9998411 

9-9998376 

9*9998342 

9*9998306 

9*9998271 

9*9998235 

9*9998199 

9-9998162 

9*9998125 

9*9998088 

9-9998050 

9-9998012 

9*9997974 

9*9997935 

9*9997896 

9-9997S56 

9-9997817 

9*9997776 

9*9997736 

9*9997695 

9*9997653 

9*9997612 

9-9997570 

9*9997527 

9-9997484 

9-9997441 

9*9997398 

9*9997354 

60 

s 

57 

56 

55 

54 

53 

52 

.51 

.50 

49 

48 

47 

46 

15 
44 
43 
42 
41 
40 
39 
38 
37 

16 
35 

14 
33 
32 
01 
30 
29 
28 
27 
26 
25 
24 
•>3 
22 
21 
20 
19 
18 
17 
16 

15 
14 
13 
12 
n 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

/* 

I Cosine 
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Covvrs. 

Colan^, 

Dili. 
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Cou*c. 

D 

Sine 

3 K 2 Deg.  88, 
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(252)  2 Deg.  NATURAL  SINES,  &c. Tab.  10.  • 


0 
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2 

5 
4 
b 

6 

8 

0 

10 

12 

13 

U 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
36 

39 

40 

41 

42 

43 

44 

45 

46 

47 
4K 
49 
.50 

51 

52 

53 

54 
5.5 

56 

57 

58 

59 

60 

sine 

Uif. 

Covers 

Cosec. 

Tang. 

Colang. 

Secant 

Vers. 

D 

Cusim 

034899.5 
0.351909 
0354S09 
035771(5 
0360693 
0363530 
1)366437 
0369344 
0372951 
0375158 
0378065 
0380971 
0383878 
0386785 
0389699 
0399598 
0395505 
0398411 
0401318 
0404224 
0407131 
»41(K)37 
0419944 
0415850 
0418757 
0421663 
0494569 
0427475 
0430382 
0433288 
04.36194 
0439 lOO 
0442006 
0444919 
0447818 
0450794 
0453630 
0456536 
0459442 
0462347 
0463C.-.3 
0468  l.W 
047106.J 
0473970 
0476376 
0479781 
0482687 
04S5.599 
048S498 
0491403 
0494308 
0497214 
0500119 
0503094 
0505929 
05088.35 
0511740 
0514645 
0517550 
0520455 
0523.360 

Cosine 

2907 

2907 

2907 

2907 

2907 

2907 

2907 

2907 

9907 

2907 

2906 

2907 
2907 
2907 

2906 

2907 

2906 

2907 

2906 

2907 

2906 

2907 

2906 

2907 
2906 
2906 

2906 

2907 
2906 
2906 
2906 
2906 
2906 
2906 
2906 
2906 
2906 
2906 

2905 

2906 
2906 
2906 

2905 

2906 

2905 

2906 

2905 

2906 
2905 

2905 

2906 
2905 
2905 

2905 

2906 
290.S 
2905 
2905 
2905 
2905 

.16.51005 

9648098 

964.5191 

9642284 

9639377 

9636470 

9633563 

9630656 

9627749 

9624842 

962193.5 
9619029 
9616122 
9613215 
9610308 
9607402 
960M95 
9601589 
9.598682 
9.595776 
9.592869 
9589963 
9587056 
9584150 
9531243 
9578337 
9575431 
9572525 
9569618 
9566712 
9563806 
9560900 
9557994 
9555088 
9.552182 
9549276 
9546370 
95434(54 
9540558 
953765.3 
9534747 
9531841 
9528935 
9526030 
9523124 
9,)20219 
9517313 
9514408 
9.511502 
9508.597 
9.505692 
9.502786 
9499881 
949697(‘ 
9494071 

949116.5 
9488261 

948535.5 
9482451) 
9479545 
9476640 

28-653708 
28-416997 
28-184168 
•27-955125 
27-729777 
27 -.508035 
'27-289814 
27-075030 
26-863603 
‘26-65545.5 
•26-4.50510 
'26-248694 
26  049937 
‘25 -854 1 69 
•25-661.324 
■25-471.337 
•25-284144 
•25-099685 
24-917900 
‘24-738731 
•24-562123 
•24-388020 
24-216370 
24-0471 21 
23-880'224 
23-715630 
23-553291 
23-393161 
23-235196 
23-079351 
‘22-925586 
22-773857 
22-624126 
22-476353 
22-330499 
2'2- 186528 
22-044403 
21-904090 
21-765553 
21-6287.59 
21-493676 
•21-360272 
21-228515 
21-098376 
'20-969824 
•20-8428;!0 
20-717368 
20-593409 
20-470926 
20-349893 
20-230284 
20-112075 
19-995241 
19-879758 
19-765604 
19-652754 
19-541187 
19 -430882 
19-321816 
19-213970 
19-107323 

U34920B 
1332 lid 
0355033 
0357945 
0360858 
0363771 
0366683 
0369596 
0372509 
0375422 
037M335 
0381248 
0384161 
O3S7074 
03899S8 
□392901 
0395814 
0398728 
0401641 
0404555 
0407469 
0410383 
0413296 
041621C 
0419124 
042G03S 
0424952 
0427866 
0430781 
0433695 
0436609 
0439524 
0442438 
0445353 
0448268 
0451183 
0454097 
0457012 
0459927 
0462842 
0465757 
0468673 
0471588 
0474503 
0477419 
0480334 
0483250 
0436166 
0489082 
049 1 997 
0494913 
0497829 
0500746 
0503662 
0506573 
0509495 
0512411 
0515328 
0518244 
0521161 
0524078 

28-ri.-}6253 
28-399397 
28-166422 
27-9.37233 
27-711740 
27-489833 
27-271486 
27-056557 
•26-844984 
■26-6:;6690 
26-4:;i600 
'.’6-229638 
26-030736 
25-834823 
•25-64)832 
■25-451700 
.’5-26436 1 
25-0797.57 
■24-897826 
.’4-718512 
24 -.54 1758 
24-367509 

24- 195714 
■24-0'26320 
‘23-859277 

25- 694S37 
23-532052 
23-371777 
•23-213666 
23-057677 
22-903766 
22-751892 
■22-602015 
22-454096 
22-.308097 
•22-163980 
22 -021 710 
21-881251 
■21-742569 
21  -605630 
21-470401 
21-336851 
21-204949 
21-0746.64 
20-945966 
•20-818828 
20-693220 
20-.5691I5 
20-446486 
20-325308 
20-’0555.n 
20-087199 
19-970219 
19-854.591 
19  740291 
l9-6i<7296 
ld-51 5.584 
19-4051.33 
19-295922 
19-187930 
19-081137 

1-0006093 
1-0006198 
1-0006300 
1-0006404 
1-0006509 
1-0006614 
1-0006721 
1 -0006828 
1 -W)06936 
1 -0007045 
1-0007154 
1 -0007265 
1-0007376 
1 -0007489 
1 -0007602 
1-0007716 
1 -0007830 
1 -0007946 
1 -000806S 
1-0008180 
1 -0008298 
1-0008417 
1 -0008537 
1 -0003658 
1 -0008779 
1-0003902 
1-0009025 
1-0009149 
1 -0009274 
1 -0009400 
1-0009527 
1 -0009654 
1-0009783 
1-0009912 
1-001 00-42 
1-0010173 
1-0010305 
1-0010438 
1-0910571 
1-0010705 
1-0010841 
1-0010977 
1-0011114 
1-001 1'2.51 
I-001139( 
1-0011529 
1-0011670 
1-0011811 
1-0011953 
1-0012096 
1-0012239 
1-0012384 
1-0012529 
I -0012676 
1-0012323 
1-0012971 
1-00^3120 
1-0013269 
1-00I34'20 
1-0013571 
1-0013723 

0006092 
0006194 
0006996 
000640U 
0006305 
0006610 
0006716 
0(H)6823 
0006931 
iH)07040 
0007 149 
<MKn260 
0007371 
0007483 
(XX)7596 
0007710 
{KK)7R24 
0007940 
0008056 
0008173 
0008291 
0008410 
0008^30 
0000650 
OOOB772 
0008894 
0009017 
0009 Ul 
0009266 
0<X>9391 
0009518 
0009645 
0009773 
0009909 
0010032 
0010163 
0010994 
0010427 
0010360 
0010694 
0010829 
0010965 
oomoi 

061 1'2.'19 
0011377 
0011516 
00116.56 
001 1797 
0011939 
0012081 
0012225 
UO 12369 
0012514 
0012660 
0012806 
0012954 
0013102 
00132.52 
0013402 
0013553 
0013705 

102 

102 

104 

105 

105 

106 

107 

108 
Km 

109 

111 

111 

11‘2 

113 

114 

114 
116 
116 
117 

115 

119 

120 
120 
I2-i 
122 
123 
I '24 
125 
1'25 
127 

127 

128 
129 
1.30 
131 
131 
133 

133 

134 

135 

136 
136 
138 

138 

139 

1 40 

141 

142 
142 
144 

144 

145 
14f 

146 
UR 
US 

150 
1.511 

151 
122 

9993908 

99938U6 

9993704 

9993600 

9993495 

99933!‘Ci 

9993284 

999317*: 

9993069 

999296<i 

9992S5I 

999274(1 

9992629 

9992517 

9992404 

999229(J 

9992176 

999206U 

9991944 

9991827 

9991709 

999l59fi 

9991470 

9991350 

9991228 

9991106 

9990983 

9990859 

9990734 

9990609 

9990482 

9990:155 

9990227' 

9990098 

9989968 

99898.37 

9989706 

9989573 

9989440 

9989306 

9989171 

99890:15 

9988899 

9988761 

9988623 

9988484 

9986344 

998R2U3 

998806] 

9987919 

9987775 

9987631 

998748< 

998734( 

99S7I94 

9987046 

9986698 

9986748 

9986598 

9986447 

9986295 

60 

59 

58 

57 

56 

55 

54 

.53 

52 

51 

50 

49 

48 

47 

46 

4.5 

U 

43 

42 

41 

40 

39 

38 

37 

.36 

35 

34 

33 

32 

31 

30 

29 

•28 

27 

26 

25 

24 

23 

•22 

21 

20 

19 

18 

17 

16 

15 

U 

13 

12 

11 

10 

9 

R 

*( 

5 

4 

3 

2 

1 

0 
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Tang. 
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D. 

Sine 

f 
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2 Deg.  LOO.  SIKES,  &c.  ' (253) 


# 

0 

1 

2 

3 

4 

5 
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7 

8 
9 

10 

11 

12 

13 

U 

15 

16 
17 
lb 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 
30 

40 

41 

42 
4.3 

45 

46 

47 

48 

49 
V> 

51 

52 
.'»3 

54 

55 

56 

57 

58 

59 

60 

Sine 

Diff. 

Cosec. 

Versedi. 

Tang. 

Diff 

Colang. 

Covers. 

Secant. 

D 

Cosine 

»a 

59 

58 

57 

,56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

4'2 

41 

4(» 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

■23 

27 

‘26 

•25 

■24 

'23 

22 

21 

20 

19 

18 

17 

ir> 

15 

14 

13 

12 

II 

ID 

9 

8 

7 

6 

5 

4 

3 

'2 

1 

0 

8-5V28I92 
8-5464'.’I8 
8 •5499948 
8-5535386 
8-5570536 
8-5605404 
8-5639994 
8-5674310 
8-5708357 
8-5742139 
8-5775660 
8-5808923 
8-5841933 
8-5874694 
8-5907209 
8-5939483 
8-597 15 1 7 
8-6003317 
S -6034886 
8-6066226 
8-6097341 
8-6128235 
8-6158910 
8-6189369 
8-6219616 
8-6249653 
8-6279484 
S -63091 11 
8-6338537 
8-6367764 
8-6396796 
8-6425634 
8-6454282 
8-6482742 
8-6511016 
8-6539107 
8-6567017 
8-6594748 
8-66-22303 
8-5649684 
8-6676893 
8-6703932 
8-6730804 
S-6757510 
8-6784052 
8-6810433 
8-6836654 
8-6862718 
8-6868625 
8-6914379 
8-6939980 
8-6905431 
8-6990734 
8-7015889 
8-7040899 
8-7065766 
8-7090-490 
8-7115075 
8-7139520 
8-7163829 
8-7188002 

36026 

35730 

35438 

35150 

34868 

34590 

34316 

34047 

33782 

33521 

33263 

33010 

32761 

32515 

32274 

32034 

31800 

31569 

31340 

31115 

30894 

30675 

30459 

30247 

30037 

29831 

29627 

29426 

29227 

29032 

28838 

28648 

28460 

‘28274 

■28091 

27910 

27731 

27555 

-27381 

•27209 

'27039 

2687'> 

26706 

26542 

■26381 

26221 

-36064 

■25907 

■25754 

25601 

■25451 

■25303 

•25155 

■25010 

■24867 

■24724 

24585 

24445 

■24309 

■24173 

11-4571808 
11-453578-2 
11-4500052 
11-4464614 
11-44-29464 
1 1 -4394596 
11-4360006 
1 1 ■43-25690 
I1-4-291643 
H-4'257861 
1 1 -4224340 
11-4191077 
11-4158067 
11 -41 '25306 
11-4092791 
11-4060517 
1 1 -4028483 
1 1 -3996683 
11-3965114 
1 1 -3933774 
1 1 -3902659 
1 1 -387 1765 
11-3841090 
II -3810631 
11-3780384 
1 1 -3750347 
H-37'20516 
11-3690889 
11-3661463 
1 1 -3632236 
11-3603'204 
11-3574366 
II -35457 1 8 
11-3517258 
1 1 -3488984 
1 1 -3460893 
1 1 -3432983 
11-3405252 
11-3577697 
11-3350316 
11-3323107 
1 1 -3296068 
11-3269196 
1 1 -3242490 
11-3215948 
11-3189567 
11-3163.346 
11-3137282 
11-3111375 
11-3085621 
1 1 -30,60020 
1 1 -3034569 
1 1 -3009266 
1 1 -29841 1 1 
11-2959101 
11-2934234 
1 1 -2909510 
11-2884925 
1 1 -2860480 
11-2836171 
11-2811998 

6-7847406 
6 -79 1 948 1 
6-7990963 
6-8061861 
6-8132165 
6-8201944 
6-8271147 
6-8339803 
6-S4079-20 
6-8475507 
6-8542572 
6-86091-23 
6-8675167 

6 8740714 
6-8805768 
6-8870340 
6-8934434 
6-8998059 
6-9061221 
6-912.3927 
6-9186183 
6-9247996 
6-9309372 
6-9370317 
6-9430837 
6-9490939 
6-9550627 
6-9609907 
6-9668786 
6-9727268 
6-9785359 
6-9843063 
6-9900387 

6- 9957334 

7- 0013911 
7-0070121 
7-0125969 
7-0181461 
7-0236600 
7-0291391 
7-0345838 
7-0399946 
7-0453719 
7-0507161 
7-0560276 
7-0613068 
7-0665540 
7-0717698 
7-0769544 
7-0821082 
7-0872316 
7-0923249 
7-0973885 
7-1024228 
7-1074280 
7-1124045 
7-117.3527 

7 1222728 
7-1271652 
7-1320302 
7-1368630 

8-5430838 
8-5466909 
8-5502683 
8 -5538 1 66 
8-5573362 
8-5608276 
8-5642912 
8-5677275 
8-571 1368 
3-5745197 
3-5778766 
S-5812077 
8-5845136 
8-5877945 
8-5910509 
8-594283'Z 
8-597491 T 
8-6006767 
8-6038386 
8-6069777 
3-6100943 
8-6I3I889 
8-6162616 
8-6I93I27 
8-6223427 
8-6253518 
8-6283402 
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8-6371845 
8-6400931 
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8-6458528 
8-6487044 
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8-6543522 
8-6571490 
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8-6626891 
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3-6788996 
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8-694529-2 
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8-6996172 
8-7021390 
8-7046-465 
8-7071395 
8-7096185 
8-7120834 
8-7145345 
8-7169719 
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35483 

35196 
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31851 

31619 

3I39I 
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30946 
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30300 
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■29884 
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29480 
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27789 
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20441 
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25514 
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‘25218 

25075 

■24930 

24790 

■24649 

■24511 

24374 
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1 1 -3993233 
11-3961614 
1 1 -3930923 
11-3899057 
1 1 -38681 1 1 
1 1 -3837384 
1 1 -3806873 
11-3776573 
11-3746482 
11-3716.593 
1 1 -36869 1 7 
11-3657437 
11-3628155 
1 1 -3599069 
11-3.570175 
11 -3541472 
M -3512956 
11-34846-25 
11-3456478 
11-3428510 
11-3400721 
11-3.373109 
1 1 -3345669 
11-3318402 
11-3291303 
1 1 -326437'2 
1 1 -3237607 
11 -.32 11 004 
II -3 184563 
11-3158-281 
I1-3I32I56 
11-3106187 
n -3080371 
II -3054708 
11-3029194 
1 1 -3003828 
H -2978610 
11-2953535 
11-2928605 
11-2903815 
11-2879166 
1 1 -2834655 
1 1 -2630281 
11-2806042 

9-9845725 
9-9844417 
9-9843108 
9-9841799 
9-9840490 
9-9839180 
9-9837869 
9-9836559 
9-9835248 
9-9333936 
9-983-2624 
9-9831312 
9-9830000 
9 •93-28687 
9-9827373 
9-9326060 
9-98-24745 
9-98-2.3431 
9-98-22116 
9-98-2080I 
9-9819485 
9-9818169 
9-9816853 
9-98155.36 
9-9814219 
9-9812901 
9-9311.583 
9-9810265 
9-9808946 
9-98076-27 
9-9806308 
9-9804988 
9-9803668 
9-9802347 
9-98010-26 
9-9799704 
9-9798383 
9-9797061 
9-9795738 
9-9794415 
9-9793092 
9-9791768 
9-9790444 
9-9789119 
9-97877-.1.5 
9-9786469 
9-9785144 
9-9793SI8 
9-9732491 
9-9781 164 
9-9779837 
9-9778510 
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9-9775853 
9-9774525 
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10-000.301 1 
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10-0003251 
10-000331X) 
10-0003350 
10-0003399 
10-0003450 
10  0003500 
10-0003551 
10-0003602 
10-0003654 
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10-0003758 
10-0003811 
10-0003864 
10-0003918 
10-0003972 
10-0004026 
10-0004081 
10-0004135 
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10-0004247 
10-0004303 
10-0004359 
10-0004416 
10-0004473 
10-0004531 
10  0004589 
10-0004647 
10-00(14705 
10-0004764 
10-00048-24 
10-0004884 
10-0004944 
10-0005004 
10-0005065 
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10-0005312 
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10-0005438 
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10-0005890 
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9-9997265 
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9-9997174 
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9-999708-2 
9-9997036 
9-9996989 
9-9996942 
9-9996S94 
9-99H6.H46 
9-9996798 
9-9996749 
9-999671-0 
9-9996650 
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9-9996551) 
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9-9996449 
9-9996398 
9-9996346 
9-9996-294 
9-9996‘24-2 
9-9996189 
9-9996136 
9-9996082 
9-9996028 
9-9995974 
9-9995919 
9-9995865 
9-9995809 
9-9995753 
9-9995697 
9 9995641 
9-9995584 
9-99955'27 
9-9£>aj46F 
9-9M541 1 
9-9995353 
9-9995'28.: 
9-999.4236 
9-9995176 
9-99951 16 
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9-9994996 
9-9994935 
9-9994874 
9-9994812 
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9-9994688 
9-99946-25 
'.i-999456-> 
9-9994498 
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9-9994370 
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9-9994-241 
9-9994176 
9-99941  Id 
9-9994044 
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063371 1 
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06.19517 
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0685957 
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2902 
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2902 
2902 
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2902 
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2902 

94766411 

9473716 

9470831 

9467926 

9465021 

9462117 

9459212 

9456307 

9453403 

9450498 

9447594 

944-4689 

9441785 

9438881 

9435976 

941.3072 

9430168 

9427264 

9494.166) 

9421456 

9418552 

9415648 

9412744 

9409840 

9406936 

9404033 

9401129 

9398225 
9395322 
9392418 
9389515 
938661 1 
9ian08 
9380804 
9377901 
91 74998 
9372095 
9369192 
9366289 
9363386 
9160481 
9357580 
9354677 
9351774 
9348871 
93+59611 
9343066 
9340164 
9.337261 
9334.159 
9331456 
93285.54 
9325651 
9122749 
9319847 
9316945 
93140+3 
9311141 
9308239 
9305337 
9302435 

19-107321 
19-001854 
18-897545 
18-794.177 
18-692110 
18-591387 
18-491530 
18-392742 
18-295005 
18-I98.W1 
18-102619 
18-0079.17 
17-91424.1 
17-821520 
17-7297.5.1 
17-638928 
17-549030 
17-460046 
17-371960 
17-284761 
17-198434 
17-112966 
17-028346 
16-944.5.59 
16-861594 
16-779459 
16-698082 
16-617512 
16-537717 
16-458686 
16-380+08 
16-302873 
16-226069 
16-149987 
16-07+617 
15-999948 
15-925971 
15-8.52676 
15-780054 
15-708096 
15-63679.1 
15-566135 
15-496114 
15-426721 
15-357949 
1 5 -289788 
1 5-222231 
15-15.5270 
15-088896 
15-023103 
14-957882 
14-893226 
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14-76.5580 
14-702576 
14-640109 
14-578172 
14-516757 
14-45.5859 
14-395471 
14-335587 
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0526995 

0,5-29912 

0.51-2829 

0535746 

0538661 

0541581 

0,544498 

0.547416 

0,5.50113 

0553251 

0.556169 
0,559087 
0,562005 
0.564923 
1567841 
15707.59 
0.573678 
1.576596 
057951.5 
1.582434 
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0588-271 
0,591190 
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1599948 
0602807 
0605787 
0608706 
061 1626 
0614546 
0617+66 
0620386 
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0626226 
0629147 
0632067 
0614988 
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0640829 
06417.50 
06+6671 
064959-2 
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06583.56 
0661278 
0604199 
0667121 
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067-296.5 
0675887 
0678809 
0081732 
0684654 
0687577 
06904l>9 
069342-2 
069(,:H5 
069926k 

19-081137 
18-975523 
I8-871U6S 
18-767754 
18-665562 
18-56447.1 
18-46+471 
18-36.55.17 
18-2676.54 
18-170807 
18-074977 
17-9801,50 
17-886310 
17-793442 
17-7015-29 
17-6105.59 
17-520516 
17-431.185 
17-343155 
I7-2.5.5809 
17-169337 
17-083-24 
16-998957 
16-9150-2.5 
16-831915 
16-749614 
16-668112 
16-587396 
16-5074.56 
16-428279 
16-349855 
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1 6-1 9522.5 
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16-04348-2 
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15-463814 
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23906 

23773 

23643 

-23316 

'23390 

23263 

'23140 

3.1016 

'22893 

•22774 

22633 

‘2-2338 

22420 

22303 

22191 

22077 

21966 

21854 

2174.5 

‘21636 

M32.8 

-2142-2 

■21317 

21212 

21108 

21006 

20904 

■20804 

■21)705 

20606 

20.508 

'20411 

20316 

'20220 

20127 

■20033 

19941 

19849 

197.59 

19669 

19380 

19492 

19404 

19317 

19232 

19146 

lPt562 

18979 

18893 

18813 

18732 

18651 

18571 

18491 

18412 

16333 

18257 

18180 

18104 

7'13686so 
7-I4I679I 
7-1464636 
7-1312219 
7-1339542 
7- 1606609 
7-16334-22 
7-1699984 
7-1746297 
7-179-2365 
7-1838189 
7-I8S3773 
7-1929118 
7-1974228 
7-2019104 
7-2063750 
7-2108167 
7-2I3'23;.s 
7-2196326 
7-2240071 
7-2283397 
7-2326906 
7-2370000 
7-24I288I 
7-2455331 
7-2498013 
7--2340267 
7-2582317 
7-26-24164 
7-2665810 
7-2707258 
7-2748308 
1'2789563 
7 28304-25 
7-2871093 
7-2911376 
7-2931869 
7-2991973 
7-3031897 
7-30716.36 
7-3111194 
7-3130.572 
7-3189773 
7-3'228797 
7-3267646 
7-3306322 
7-3344827 
7-3.383161 
7-3421327 
7-3439326 
7-3497159 
7-3.534828 
7-3572334 
7-3609678 
7-3646863 
7-3683888 
7-3720737 
7-3737469 
7-3794027 
7-3830431 
7-3866683 

8-7193938 
8-721806S 
8-724'20.35 
8-7-263877 
8-7289589 
8-73I3I74 
8-7336631 
8-7359964 
8-7383172 
8-7406258 
8-74'29-222 
8-743-2067 
S-7474792 
8-7497400 
8-7319892 
8-7342-269 
H -736433 1 
8-7386681 
8-7608719 
8-7630647 
8-7632463 
8-7674173 
8-7693777 
8-7717-274 
8-7738663 
8-7759932 
8-7781136 
8-7802218 
8-78-23199 
8-7844079 
8-7864861 
8-7885544 
8-7906130 
8-7926620 
8-7947014 
8-7967313 
8-7987519 
8-8007632 
8-8027653 
8.804738.3 
8-8067422 
8-8087172 
8-8106834 
8 -8 1 '26407 
8-814.5894 
8-8I65'294 
8-8IK4608 
8-8‘203838 
8-8'22'2984 
8-8242046 
8-8'26l026 
8-8279924 
8 -829874 1 
8-8317478 
8-8336134 
8-8.354712 
8-8373211 
8-8391633 
8-8409977 
8-8428245 
8-8446437 

24103 
23972 
23842 
■23712 
■23383 
234.57 
23333 
■23-208 
2.3086 
22964 
22843 
2*723 
■2-2608 
'.*■2492 
2'2377 
■22262 
■22150 
22038 
21928 
2I8I8 
21710 
21602 
21497 
21391 
21287 
2II84 
21082 
2098 1 
■20880 
20782 
20683 
20386 
20490 
20394 
20299 
20206 
20113 
20021 
19930 
19839 
19750 
19662 
19373 
19487 
19400 
19314 
19230 
191 46 
1906-2 
18980 
18898 
18817 
18737 
18656 
18578 
18499 
18422 
18344 
18268 
18192 

11-2806042 
11-2781937 
11-2737963 
11-2734125 
11-2710411 
1 1 -2686826 
11-2663369 
11-2640036 
11-2616828 
11-2393742 
11-2370776 
1 1 -2547933 
11-2323208 
11-2502600 
11-2480108 
11-2457731 
11-2435469 
11-2413319 
11-2391-281 
1 1 -2369353 
11-2347535 
1 1 •a3258'2.5 
I1-23042-23 
1 1 •2282726 
11-2'261333 
1 1 -2240(H8 
11-2218864 
1 1 -2197782 
11-2176801 
11-2153921 
11-2133139 
11-2114456 
11-2093870 
1 1 -2073380 
1 1 -2052986 
11-2032687 
ll-20r248l 
11^-1992368 

I r- 1972347 
11-1932477 

II  1932578 
11-1912828 
11-1893166 
1 1 -1873593 
11-1834106 
11-1834706 
11-181.5.392 
11-1796162 
11-1777016 
11-1757934 
11-1738974 
11-1720076 
11-1701-239 
11-1682322 
11-1663866 
11-1645288 
I1-16-26789 
11-1608367 
11-1390023 
11-1371755 
11-1333363 

9 -9766344 
9-9765213 
9-978388I 
9-9762349 
9-9761216 
9-9739883 
9-9758330 
9-9737216 
9-9755882 
9-9734547 
9-9733212 
9-9731877 
9-9730341 
9-9749-203 
9-9747868 
9-9746332 
9-9743194 
9-974.1837 
9-974-2519 
9-9741180 
9-9739841 
9-9738.502 
9-9737162 
9-9735822 
9-9734482 
9-9733141 
9-9731800 
9-9730458 
9-9729117 
9-9727774 
9-9726*31 
9-972.5088 
9-972374.5 
9-9722401 
9-9721037 
9-9719712 
9-9718367 
9-9717021 
9-9715675 
9-9714329 
9-971298-.’ 
9-9711633 
9-9710-288 
9-9708940 
9-970759'.> 
9-9706243 
9-9704894 
9-970:-.34.5 
9-9702193 
9-9700843 
9-9699494 
9-9698143 
9-9696792 
9-9695440 
9-9694088 
9-969-273S 
9-9691.182 
9-9690029 
9-9688675 
9 -968732 1 
9-9685967 

1 0-0003956 
lO -000602* 
1 0-0006089 
I0-0O06I36 
I0-00062'24 
10-0006-292 
1 0-0006360 
10  000,1428 
10-0006497 
10-0006567 
10-0006636 
10-0006707 
10-0006777 
10-0006848 
10-0006919 
10-0006991 
10-0OO7062 
10-0007133 
10-^7207 
10-0007280 
10-0007334 
10-0007428 
10-0007502 
10-0007576 
10-0007631 
IO-0007726 
10-0007802 
10-0007878 
10-0007934 
10-000803 1 
10-0008108 
10-0008185 
10-0008263 
10-0008341 
10-00084-20 
10-0008499 
10-0008378 
10-0008638 
10-0008738 
10-0008818 
10-0008899 
10-0008980 
10-0009062 
10-0009144 
I0-00O92-26 
10-0009309 
10-0009392 
10-000947.5 
10-0009359 
10  0009643 
10-0009727 
10-0009812 
10-0009897 
10-0009983 
10-0010069 
10-0010133 
10-0010242 
10-0010329 
10-0010416 
10-0010504 
10-0010592 

66 

V 

68 

68 

68 

69 

rw 

69 
71 

70 

71 

"I 

72 

7.1 

7-2 

73 

74 
74 
74 

74 
73 

75 

76 
76 

76 

77 
77 

77 

78 

78 

79 
79 

79 

80 
80 
80 
81 
81 
82 
82 
82 
83 

83 
81 

84 
34 
34 

85 
83 

86 
.86 
86 
87 
87 

87 

88 
88 

^•9994044 
9-9993978 
9-9993911 
19-99938*4 
9-9993776 
9-9993708 
9-9993640 
9-9993572 
9 9993503 
9-999.1433 
9-9993364 
9 9991293 
9-9993'223 
9-9993138 
9-V993081 
9-9993009 
9-9992938 
9-9992863 
9-5-992793 
9-5992720 
9 •9992646 
y-999257-I 
9-9-392498 
9-99'32424 
9-9992349 
9-9992274 
9-9992I9S 
9-9992I-22 
9-999'2046 
9-9-.I91 969 
9-9991892 
9-S9918I5 
9-99917.17 
9-9991659 
9-9991.580 
9-9991 30 1 
9-999142'.' 
9-9991342 
9-9991262 
9-9991182 
9-999110) 
9-99910'20 
9-9990938 
9-99?085(, 
9-9990774 
9-9990691 
9-99<.io6()8 
9-9990.523 
9-9990441 
9-9990337 
9-9990271 
9-9990188 
9-9990101 
9-9990017 
9"9989931 
9-998984.5 
9-998&738 
9-9989671 
9-9989584 
9-9989496 
9-9989408 

Coiine 

Diff. 

Secant 

Covers. 

Cotang. 

Diff 

Tang, 

Verseds. 

Cosec. 

D 

Sine 

Deg.  ^6. 


19 

>0  07i,S.VR9,„u^. 
fcl  117.^K-189|,iQrt|  I 

K3n7fi4*9n!‘'^923J7IO 
•24  07fi7I90j2^, ' 

2.4  077009 1 L(^ 
2fil0772991  2900 
2900 


(256)  De;^.  natural  simes,  &:c. 


Tab.  10. 


Sine 

0k)ii97,4M 
1 0700407 
070338S 
0700270 
07091 71 


2902 
•2‘.K)1 
2902 

2901 

2902 

2901 

2902 

7jO‘JI787d2001 
8 072077T 


,S|07 1207,1 
0714974 


0723078' 


0729481 

0732382' 


,2901 

2901 


,2901 


I0|07‘>0.480', 

11 

12 

13  073,4?83l„qni 

U0739184:5;n 
13  0741085i2o„ 
10  074.1980 
17  0740887,;,,),, 
18|0749787i2goi 


Uil. 


|290l 


2902 


Covers 

93<m33 

9'29931  3 

9290032 

9293730 

OOQ0829 

928792 

9283020 

<>•2821 '24 

927922,3 

927012 

9273420 

9270319 

9'2070I8 

9'204717 

920I8I0 

9238913 

P'i'.OOU 

92.311  II 

9-2.30213 

92473 12 

924441 1 

924I3II 


27  077.3891 

28  0778791 

29  07B109I 

30  0784591 

31  0787491 

32  0790391 

33  0793290 
.34  0790190 


35  0709090 


2900 ; 
2900 
2900 
2900 
2899 
2900 ; 
2900 ; 


■ 2890 

L10  080I989j2^0 

37  08048fl9Loo 

38  08077881*"" 

39  0810087;^ 

40  08135871  ^ 

41  081 04801, 

42  0819.383 

43  0822284 
082,3183 

43  0828082 
40  0830981 

47  0883880 

48  0830778 

49  0839077 

50  0842570 

51  0845474 


2899 
2899 
2899 
2899 
2899 
2899 
2899 

2898 
2899; 

2899 
2898 

MQQ 

52  0848373  JS” 
.38  085I27I 
54  0854109 
5.3  085W07 
50  0859900 

57  0802804 

58  0805702 

59  0809066 
80  0871557 


Cosine 


2898 

2898 

2899 
2898 
2898 
2898 


Dif. 


Coiec. 


TaDR. 


14*331587  0699268 
14-270200  070-2191 
I4-217.-104  07031 1.3 
14-138894  0708038 
14  -100903  0710901 
14-041304  in  1.3883 
13-980514  0710809 
I3-999985  0719730 
I3-87.19I3  0722057 
1,7-818291  0725581 

1 1- 7631 13  07  •.'8503 
13-708379  0731430 
13-054077  0734334 
13-000203  0737279 
13-.34073in40'203 
13-493731  07431-28 

V441 1180740053 
I3-.3889I4  0748979 
13-3371100751904 
13-285719  07,34829 
I3-2.347I7‘o7377,53 
1 3- 1 H4 100  0700680 
13 -133882  0703000 
13-080404  0700532 
9-2328 1 0(  1 3-034370  0709458 

12- 9854800772384 
12-93670.3  077.331 1 
1 2-8884 10|077H'237 


92-29909 
9227009 
9224109 
9221209 
9218.309 
92 1. 3409 
9212309 
9209009 
9206710 
9203810 
9200910 
9)98011 
9193111 
9192212 
9189313 
9I804I3 
9183514 
9180015 
9177710 
9174817 
9171918 
9109019 


12-840410  0781104  12-801417 
12-792779  0784090  I2-7.33034 
12-745495  0787017  I2-706205 
1 2-098.300  0789944  1 2-0591 2,' 
I2-6.3I97I  0792871  12-012390 
12-005724  079.3798  l2-.30.3997 
12-.3598I.3 0798720  I-2-5I9942 
12-514240  08010.3:>  12-47+221 
12-4609950804581  12-428831 
12-424078  0.307509  12-381708 


9148443 

Ver*. 


12-.1794R4  08 10437 
1 2-.-1352 1 0 0813365 
12-291252  081029.' 
12-247008  0819221 
12-204-274  08221.30 
12-101240  0823078 
12-1 18.3-22  0828007 
12-070098  08309311 
12-0339700833805 


9100I2011-992I3- 


U-300666  I -00-24419  0024359 


1 -002.3449  0025385 
1 -0(825058  0025592 
1 -002,3867  0025801 
1-0026078  002601(1 


14-12.1530 

U-00.3459  1 -002.3241100251 
I4-0078.30 
13-950719 
13-894045 
13-817827 

1 -0026289100-20220 
I 0020501  00204.11 
I-00207I4 
I -00-20928 
1-0027142 
1 -00273.38 
I -0027574 


0836794 


Colai1({. 


0024503 


14-241134  I 0024623 
14-1 820921 1 -00-24829  0024707 
I -0025635  0024972 


13-7821^0 
13-7‘267,38 
13  071850 
13-617409 
I3-.303391 
I3-.309799 
1 3 •4500-25 
13-403807 
I3-.3.3I5I8 
13-299574 
13-248031 
13-196883 
1314012' 
13-095757 
13-04.3769 
12-996160 
12-940994 


0026043 
0020853 
0027009 
0027283 
0027498 
1-0027791  0027714 
1-0028009  1)027931 


12-8980.38  1-0030010 


12-849.3.37 


I2-.33P028 


12-030.305 

12-206716 

12-163236 

19-120062 

12-077192 


11 -992349 
11-950370 
11-908082 


916.1222  1 1 -950595  0839723 
9100.123  1 1 -909340  08420.33  1 1 -867282 
91.37424  1 1 -868370  0845583 
9154.520  1 1 -827083  084851'.'  1 1 -7853,33 
9151027  1 1 -787274  0851442  1 1 -744779 
91487291' ' -747141  0854372  1 1 -704500 
1 1 -707282  085730-2  1 1 -664495 
1 1 -007093  0800293  1 1 -624761 
-028372  0803163 


9145831 
9142933 
9140034 
9137130  1 1 -589316 
913423611-550523 


1 1 -58,3294 
1)866094)1 1 -540093 
0809025  11-507154 


1 1 -473713  0874887 


Seoanl 


! 9131340  1 1 -511990 11871956  1 1 -408474 


Co4»n, 


1 1 -4300: 


Secint 


I -0028228 
0028448 
1-0028009 
0028890 
1-0029112 
1-0029330 
1 -0029500 


•00302.3' 

1.-003O404 


I -00,10693  0030,599 


l-0a30922 

1-0031152 

1-0011383 

1-003I0I.3 

1-0031847 

-003-2081 

1-003'2315 


Vers. 


0028149 

0O2R3O7 

0028.387 

0028807 

0029028 

0029250 

0029472 


•0029785  0029090  354 


0029920 

0030140 

00.10372 


0030827 


0031055  2 JO 


00.11285 

003151.3 


0031740  230 


0031978 

003221 


1 -0039.351  O032»4,3 
1-0032787  093-2679 


12-294609  1 -0033024 


I -0033201 
1-0033500 
1 -0033740 
1 -0033980 
1-0034221 


0932915 

0033151 

0033388 

0033096 

0033865 

0034105 


12-034022  I -0034463  0034345 


1-0034700 

1-0034950 

1-0035195 


0034580  242 


0034828 

0035071 


1-0035440  0035315 


11 -82616711 -003.5087 
I 0035934 
I-OOSOI82 
1-0030431 
1-0036681 
1-0036932 
1-0037183 
1-0037430 
1*0037689 
1-0037943 
1-0038198 


521- 

□j 


Tang.  I^Cosec. 


a 

■2CH 

'>0+ 

205 

206 
207 
■207 

209 
■209 

210 
211 
-21-2 
•2 1-2 

U 

214 

-215 

16 

217 

218 
218 
‘220 

■20 

221 

2-2-2 

2-22 

2-2+ 


Ccwine 

99750+i  00 
9975+37 
9975-233 
9975028 
997+82-2 
997+015 
997++08 
997+199 
9973990 
997178(1 


2.30 

231 


233 

23+ 

2.14 

2::6 

236 

237 

238 
219 
2+0 

240 

241 


0035560 

0035805 

0036052 

0036299 

00365+7 

0036796 

0037046 

0037296 

8037548 

0037800 

0038053 

Covers 


2+3 

2++ 

2+5 

2+5 

-2+' 

247 

2+8 

2+9 

250 

950 

252 

252 

953 


51 

9973569)50 
9973357  +9 
9973 145)48 
9972931 
9972717 
9972502 
997-2-286 
9972069 
‘9971851 
9971633 
997UI3 
9971493  39 
9970972 
9970750 
9970528 
9970304  35 
9970080  34 
9909854 
9969028 
9969401 
9969173)30 
9968945  *9 
99687IS28 
9906485 
9968254 
9968022 


9968789  ‘34 


9967555 


9907321 M 
9907085  21 
99008+9  20 
9960612 
9906374 
9966135 
9965695)18 
9965655tT5 
99654U 
9905 1 72 
9904929  12 
9964065 
9964440 
9904195 
9903948 
9903701 
9963453 
996320+ 
996295+ 
9962704 
9962452 
9962200 
99619-V7 

Sine 


27 

26 

-35 


’3 


Deg.  85. 


4 Deg, 


S6|S 

«7 

28 

29 

308 

31  8 

32 
338 
388 
358 
388 

37  8 

38  8 

39  8 
80 
81 
82 
83 


Sine 


<0|8 

I 

12 

13 

18 

15 

16 
17|S 
18 

19 

20 
21 

22|8 


8-8835885 

8-8853878 

8-8871827 

1-8889707 

-8507512 

8-8525985 

-8582905 

■8560893 

8-8578010 

•8595857 

8612833 

■8630139 

8-8687376 

8668585 

-8681686 

-8698680 

1-8715686 

-8732586 

-8789381 

■8766150 

8782858 

1-8799893 

-8816069 


DifT.I  Cosec. 


LOO.  SINES,  &C. 


18029  11-1368155 
^"11-158612^ 
”“*’11-15281 
11-1510293 
11-1892888 
11-1878755 


23  8;883-2581 
28  8 


-8889031 
•8865818 
■8881783 
■8898007 
1-8918209 
•8930351 
•8986833 
8962855 
•8978818 
•8998322 
9010168 
1-9025955 
■9081685 
•9057358 
■9072975 
J -9088535 
8-9108039 
8-9119887 
8-9138881 
8-9150219 
8-9165508 
'8-9180738 
*6  8-9195911 
8-9211038 
*8  8-9926105 
*9  8-9281123 
•SO  8-9956089 
“ 8-9971003 
S9  8-9985866 
S3  8-9300678 

58  S-9315839 

55  8-9330150 

56  8-9388811 
8-9359899 
8-9373983 

59  8-9388896 

60  8-9809960 


17880 

17805 

17733 

17660 

17588 

17517 

17887 

17376 

1306 

17237 

17169 

17101 

17038 

16966 

16900 

16835 

16769 

16708 

16639 


Verseds. 


•3866683  8-8886837 
7-3902785  8-8868558 
7-3938736  8-8882597 
7-3978539  8-8500566 
7-8010196  8-8518861 
_ 7-8085706  8-8536283 
11-1857095  7-8081071  8-8558038 
1 1 -1839507  7-81 16293  8-8571713 
1 1 • 1 82 1 990  7-8 1 5 1 372  8 • 858932 1 
I1-18085837-81863II  8-86Q6859 
1 1 • 1 387 1 67  7 -822 1 1 09  8 • 8628327 
1369861  7-8255767  8-8681725 
1 1-13526-28  7-8290288  8-8659055 
1 1 -1335855  7-8328673  8-8676317 
11-1318358  7-8358921  8-869351 
1 1 -1301.-I-20  7-8393035  8-8710638 
1 1-1288358 


Tang  Diff.|  Colang. 


0-0 1 inojH 

•8827015P-8727699 
1 1 -1267858  7-8860862  8-8788698 
1 1-1250619  7-8898578'8-8761623 
I I-1233S50  7-8528I63B-8778887 
■ 217186  7-8561619  8-8795286 


16576*  200507  7-8598986'8-881  20-22 

11  ■1183931 


16512 
16850 
16387 
16325 
16268 
16202 
16182 
16082 
16022 
15963 
15908 
15886 
15787 
15730 
15673 
15617 
15560 
15508 
■5888 
15398 
15338 
15285 
15230 
15177 
15123 
15071 
15018 
■ 4966 
18918 
18863 
18812 
18761 
18711 
18661 
18611 
18561 
18513 
18868 


Jll  1553563 
11-1535486 
11-1517803 
■1899838 


9-9685967 


9-968861210-0011)681 


, 11-1881539  9-9680588 
: 11-1863717  9-9679188 
11 -1885966  9-9677831 


Covers 


(25‘ 


9-9G83256 

9-9681901 


, 11-1828287 


9-9676878 


, 11-1810679  9-96751 16 
9-9673758 
9-967'2399 


11-1393181 

J 11-1375673  

,11-1358275  9-9671081 


11-1380985  9-9669681 

II- 1323683  9-9668322 

II I- 1306889  9-9666961 
11 -1289362  9-9665601 

1699s"''2T230I  9-9668280 
lg^i9ll-I2553069-9662879 


Secant 


10-0010592 


1839-Jl  7-8628186  8 S828698 
1 1-l  167819  7-8661219  8-88853<VJ 
11-1 150969  7-8698166B-8861850 
1 1 - 1 138582  7-8726989  8-8878338 
11-11 18257  7-8759688B-889875 
1-1101993  7-8792268p-89111 19 
11-1085791  7-8828719B-89278-20 
1 1-1069689  7-8857052|8-898366O 
1053567  7-88S9265I8-895988C 
1 1 -1037585  7-8921359  8-8975963 
11-1021582  7-8953335  B-8992026 
1 1 • 1 005678  7-8985 1 93  8 -9008030 
1 1 -0989832  7-50 1 6938  8 -9023977 
1 1 -0978085  7-5088560  8-9039866 
11-0958315  7-5080071  8-9055697 
1 1 -0982682  7-51 1 1868  8-9071872 
11-0927025  7-5182751  8-9037190 
1 -091 1865  7-5173923  8-9102853 
11-0895961  7-5208982  8-9118860 
11-0880513  7-5235931  B-9I38012 


Cosine  | 


Diff. 


11-0865119  7-5266769  8-9189509 
1 1 -0889781  7-5297898  8-9168952 
1 1 -0838896  7-5328 119  8-91 80380 
1 1 -0819266  7-5358632  B-91 95675 
1 1 -0808089  7-5389038  8-9210957 
1 1 -0788966  7-5819338  8-9226186 
1 1 -0773895  7-5489532  8-9281363 
1 1-07.58877  7-.5879621  9-9256887 
1 1 -078391 1 7-5509607  B-9271.560 
1 1 -0728997  7-5539889  8-9286581 
1 1 -0718138  7-5569268  8-9301552 
1 1 -0699322  7-5598986  8-9316871 


11-0688561 


11-0669850  7-5657998 


7-5628522  S-9331380 


11-0655189 

11-0680578 


11-0611508 

11-0597080 


Secant 


1 1 -0626017  7-5745828  8-9390321 


Covers. 


8-9386160 


7-5687373  8-9360929 
7-5716650  8-9375650 


7-5778908  8-9808988 
7-5803891  8-98I95I8 


16868 
16799 
16736 
16672 
16609 
16587 
16838 
16823 
16362 
16301 
16280 
16182 
16121 
16063 
16004 
15987 
15889 
15831 
15775 
15718 
15663 
15607 
15552 
15897 
15883 
■ 5388 
15335 
15-282 
15-229 
15177 
15128 
15073 
15021 
18971 
18919 
18869 
18820 
18769 
18721 
18671 
14623 
18578 


Colang. 


Diff. 

TE~ 


1-1238377  9-9661517 
11-I221513[9-9660I55 
11-1208718  9-9658793 
1 1 -1 187978  9-9657830 
11  1171306,9-9656067 
11 -11 58697  9-9658703 
11 -1138150  9-9653339 
11 -1121666  9-9651978 
11-I105283'9-9650610 
ll-108888ll9-9689284 
II -1072580  9-9687879 
11  1056380,9-9686513 
11-10801.589-9685186 
11-1028037  9-9643779 
II-1007978,9-96828I2 
11-0991970,9-9681088 
11-097602319-9639676 
11-0960I38|'9-96D8308 
1 1-0988303.9-9636939 
II  0928.528  9-9635570 
9-9638200 
9-9632830 
9-9631860 
9-96.30089 
9-96'28718 
9-9627346 
9-9625978 
9-9628602 
9-96^3229 
9-9621856 
9-9620882 
9-9619108 


11-0912810 
11-0897187 
11-0881,580 
I -086.5988 
1 1 -0850891 
11-0835048 
•0819660 
1 1 -0808325 
1 1 -0789083 
11-0773818 
1 1 -0758637 
11-0783513 


11 

I1-07I34I9 
1 1 -0698848 
■0683529 


-0728840  9-9617733 
9-9616359 
9-9618983 
9-9613608 


1 1 -0668660  9-961 2232 


11-0653880 

1-06.39071 


11-0628350  9-9608101 
1 1-0609679  9-9606723 
11-0595056  9-9605385 


11-0580882 


Tang. 


9-9610855 

9-9609878 


9-9603967 

Verseds 


10-0010770 
10-OO1O859 
10-0010988 
10-0011038 
10-0011129 
10-0011220 
10-001131 
10-001 180-’ 
10-0011898 
10-0011586 
I0-00II679 
10-0011772 
10-OOI1865 
10-0011959 
10-0019053 
10-0012187 
10-0012282 
10-0012337 
10-0012833 
10-0012529 
10-0012625 
10-0012722 
■ 0-0012819 
10-0012916 
I0-0O13018 
10-0013112 
10-0013210 
10-0013309 
10-0013809 
10-0013508 
10-0013608 
10-0013708 
10-0013809 
1O-00I39I0 
10-0018012 
10-0018118 
10-OOI82I6 
10-0018318 
10-0018821 
10-0018323 
10-0018628 
10-0018732 
10-0018837 
10-0018982 
I0-OOI5O87 
lOOni.5152 
10-0013-558 
10-0015368 
10-0015871 
10-0015578 
10-001,5685 
I0-001579S 
10-0015901 
10-0016010 
10-OOI6II9 
IO-0016228 
10-0016337 
10-0016887 
10-0016558 


D. 


89 


89 


90 


Cosine 


9-9989808 
1 9-9989319 
9-9989-230 


9-9989I8I 


9-9989052 


9-998896 
9-9988871  5 
9-9988780  5 
9-9988689  I 
9-9988598  5 
, 9-9988506 .5 
; 9-9988818  4 
I 9-9983321 8 
9-9988'>23  8 
9-9988135  8 
' 9-9988081  8. 
9-9987987  8- 
9-998785.3  8: 
9-9987758  8- 
, 9-998766,3  8 
9-9987567  8l 
*9-9987871  3! 


; 9-9987375  31 
9-9987278  3- 
3t 


98 


9-9987181 
9-9987088  - 
B-9986986  3 
9-9986888  31 
9-9986790 .3 

I00“‘®®*®^®<  3 
^9-998659131 

9-9986892  -. 
,^9-9986392  21 
,^9-9986292  2 
,n  9-9986191  2i 
9-9986090  2 
,^19-9985988  2. 
,02  9-9983886  2 
,^9-9985788 '21 
9-9985682  21 
,"9-9985.579  21 
,‘^9-998.5475  1 
;S9-9985.37-2 


Co.«ec. 


105 

105 

105 
■ 05 

106 
106 


107 

107 

107 

108 
108 
109 
109 


i 


, 9-998326 8|1 
9-9985163 


18 


109 

not 

III 


9-99^5058 
9-9988953 
9-9988888 
9-9988782 
9-9988636  1 1 
IC 
S 
8 
7 


9-9988529 
9-9984822 
9-9988315 
9-9988207 
9-9988099 
9-9983990 
9-9983881 
9-9983772 
9-998366 
9-998355.'’ 
9-998.3882 
Sine 


Deg.  85. 


I 


Tab.  10, 


(258)  5 Deg.  KATtTRAL  SINKS,  &C. 


Sine 

nil 

Cover 

Coset*. 

Tang. 

Cotan^. 

Secanl 

Vers. 

D 

Cosine 

0 0871A5’ 

1 0874*i. 

2 087735; 
.1 0S8025 

4 0883U( 

5 OSHrtUf 

6 (>88804,' 

7 0S!il«4< 

8 0894731 

9 0897«VJ.‘ 

1 0 09OO53'J 

1 1 090342P 

12  090i',32p 

13  090922,1 

14  09121 19 
l.AOVI.Wln 

16  0917913 

17  0920809 

18  09-23706 
IP  0926602 

20  0929499 

21  093239. •> 
■22  0935291 
■13  0938187 
■24  0941083 

25  0943979 

26  0946875 

27  0949771 
S8  0952666 

29  09.A5562 

30  0t>58458 

31  09613.M 
:I2  0964248 

3.3  0967144 

34  0970039 

35  09799.34 

36  0975829 
.37  0978724 
.38  0981619 

39  0984514 

40  0987408 

41  0990.303 

42  0993197 

4.3  0996092 

44  0998986 

45  1001881 

46  1004.775 

47  l(X)7669 

48  1 010563 

49  101.3457 

50  1016351 

51  1019245 
.52  I092I38 

53  1095032 

54  1027925 

55  1030819 

56  1033712 

57  1036605 
.58  1039499 

59  1049392 n 

60  1045985 

'2891 

2391 

2891 

389* 

2891 

289’ 

■239’ 

2891 

289* 

■289’ 

289- 

■289- 

289- 

2896 

289' 

289- 

2896 

2897 

2898 
■289- 
2896 
2896 
2896 
2896 
2896 
2896 
2896 

2895 

2896 
2896 
2895 

2895 

2896 
■2895 
2895 
M95 
2895 
2895 
2«'.i5 

2894 

2895 

2894 

2895 

2894 

2895 
2894 
2894 
2894 
2894 
2894 
2894 

2893 

2894 

2893 

2894 
2893 
289,3 
1894 
>893 
1893 

,9I2S44.’ 
91i5.54. 
.912264’ 
’911974! 
,911685' 
; 91 13951 
.911105’ 
9I0H16( 
’9I05'26 
9102:16; 
9099466 
9096571 
9093674 
9090777 
9037881 
9084984 
908'20B- 
9079191 
9076294 
9073.39H 
'.•070.701 
9067605 
9064709 
9061813 
9058917 
9056021 
9053125 
9050229 
9047034 
9(44438 
9041.542 
9038647 
903.5752 
90398.56 
90-2996 1 
90-27066 
9024171 
9021276 
9018.381 
9015486 
901 '2.59-2 
9009697 
900680.1 
9003908 
9001014 
8998119 
8995225 
8992331 
8989437 
S986543 
8983649 
8980755 
8977862 
8974968 
8972075 
7969181 
5966-288 
396339.5 
1960501 
1957608 
i9.’4715< 

11-47,371: 
1 1 -33569! 
■ 11-39792! 

1 1 -36040! 
1 ll’323»'2i 
1 1-28610 
11 -24931c 

I l-2l277f 
11-17646! 
11-14038! 
11-1(454! 

I I -06894( 
ll-03,356( 
I0-99840T 
10-963476 
10-928768 
10-894281 
10-860011 
I0-8-25957 
10-792117 
10-758488 
10-7-25071 
10-6918.59 
10-6.588.54 
10-626054 
10-59.34.55 
10-561057 
10-5-28157 
10-4968,54 
10-46.5046 
10-433431 
10-402007 
10-370772 
10-.3.397-26 
10  308866 
10-278I9O 
10-247697 
10-217.386 
10-187-254 
10-157300 
10-127522 
10-0979-20 
10-068491 
10-0.39234 
10-010147 
9-9812291 
9-95-24787 
9-9238943 
->■8954744 
9-8672176 
9-8391227 
9-811 1880 
9-7834124 
9-75.57944 
9-7283327 
9-7010260 
9-6738730 
9-6468724 
>-62002-29 
>•5933233 
>•5667722 

087488- 
087781! 
088074! 
0883681 
>0886611 
0889544 
089247c 
089540! 
0898.341 
0901273 
0904206 
0907138 
0910071 
0913CX)4 
0915938 
(8J 18871 
(>-.>•21804 
09'247.3« 
09-2767-2 
0930606 
093354c 
09.36474 
0939409 
094-2344 
0945278 
0948213 
0951148 
0954084 
0957019 
0959955 
096-2890 
096.5826 
0968763 
097Ic>99 
0-.I74635 
0977572 
0980.509 
098.3446 
098638.3 
0989320 
09922.57 
0995194 
0998133 
1001071 
1004009 
1006947 
1009886 
10128-24 
1015763 
1018702 
1021641 
1024580 
10275-20 
1030460 
1033399 
1036340 
039-280 
042220 
045161 
04BI01 
051042- 

1 1 -43005! 
11-39188. 
1 1 -353971 
II-3I630( 
1 1 -27688. 
II-2417IS 
1 1 ■20478* 
11-16808! 
ll-1316-i. 
I1-09541C 
11-05943 
1 1 -0-2367C 
10-988 15t 
10-95285* 
10-91777; 
10-8829-21 
IO-g48'28! 
10-81387-. 
10-77967.' 
10-74568- 
10-711911 
10-67834(1 
10-64499-2 
10-611841 
10-57889.5 
10-546151 
10-513607 
10-481-261 
10-4491 1-2 
10-4171.58 
10-385397 
10-3.53827 
10-322447 
10-291255 
10-2i’>0-24y 
10-2-29428 
10-198789 
10-168332 
10-138054 
10-107954 
10-078031 
I0-048-28.3 
10-018708 
9-989.3050 
9-96<K)7'24 
9-9.3 10088 
9-90-21 1-2.5 
9-87338-23 
9-8448166 
9-8164140 
->•7881732 
9-76009-27 
’•7.32171:1 
9-7(44075 
9-6768000 
9-6493475 
>•6220486 
>-59490-2-2 
>•5679068 
>■5410613 
>•5143645 

i -0038191 
I -0038454 
>1-0038711 
1-003896! 
1-0039227 
1-0039486 
1-0039747 
> 1-0040008 
I -004027( 
1-0040533 
1-00407 96 
1-1N4I061 
1 004 1328 
1 -0(4159-2 
l-0<4ia59 
1-0(42127 
1 -004-2396 
1 -004-2666 
1 -0042937 
1 -0043208 
1 (H>4.3480 
1-0043753 
1-0(440-28 
1-004430-2 
1 (X44578 
1 0044^55 
1-004.51.32 
1-0(45411 
1 (104.5690 
1 -0(45970 
I -0046251 
1 -0046.533 
1-0(46815 
1 -0(47099 
1 0047383 
1 ■(X47669 
1 -0(47955 
1 -004824-2 
1 -0(485.30 
1(848819 
1-0(49108 
1 -0(49.399 
1-0049690 
1 -0049982] 
I •00,50-27.5l 
1 -()«.50569| 
1 -00.508641 
I-005116(J 
1-0051456 
1-00517.54 
1 -0052052 
l-OOj-2'351 
l•005‘>6.51 
1 -005-29.52 
1-0053-254 
•0053557 
•0053860 
1 -00.54  Ic4 
•0054470 
•0054776 
■0055083 

0038053 

003830- 

003856-J 

003881' 

0039074 

0039331 

003958! 

0039848 

0040108 

004036! 

0040630 

0040893 

0041156 

0O41420 

0041685 

(K4195I 

004-2-217 

004-2485 

0042753 

0043022 

004.1292 

0043.56:1 

0043835 

0044107 

0044380 

0044655 

(8>44930 

0045205 

0045482 

0045760 

0046038 

0046317 

0046597 

0046878 

(>047160 

(H47443 

0047726 

0048010 

0048295 

0<U8581 

0048868 

00491.56 

0049444 

00497,34 

00.500-24 

0O.5O31.5 

>0.5061)7 

>0.50899 

0051193 

1)051487 

1)0.51783 

H)5'2079 

».5'2375 

)05'2673 

X)5'2972 

)().53271 

)053572 

>053873 

XJ54I75 

>054477 

>054781 ' 

25( 

25. 

25; 

251 

2.51 

26( 

261 

261 

'263 

263 

'264 

26.5 

268 

268 

269 

27(1 

271 

272 

272 

273 
275 
275 
275 

277 

278 

278 

279 

280 
281 
282 
283 
283 
28i 
^85 
286 

287 
2RR 

288 
290 

290 

291 

292 
292 
294 
294 
296 
296 
296 

298 

299 
299 
301 

301 

302 
302 
>CH 

996194' 

9961693 

996143! 

9961183 

996099* 

996066! 

9960411 

996015! 

995989-J 

99596.31 

9959370 

995910- 

9958844 

995858(1 

9958315 

9958049 

995778.3 

9957515 

9957-247 

99.56978 

99.56708 

99,'.6437 

99.56165 

995.5893 

99556W 

9955345 

9955070 

99.54795 

9954518 

9954940 

9953969 

99.53683 

99.53403 

9953199 

9959840 

9959557 

9952974 

9951990 

9951705 

9951419 

9951 13'i 

99.50844 

9950556 

9950-266 

9949976 

9949685 

9949393 

9949101 

9948807 

994S513 

9948917 

9947991 

9947695 

9947327 

9947098 

9946799 

9946498 

9946127 

9945895 

9945593 

9945919 

60 

59 

58 
57 
56 
55 
54 
53 

59 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
99 
28 
97 
26 
95 
94 
23 
99 
91 
20 
19 
18 
17 
16 
15 
14 
13 
19 
11 
10 

9 

B 

7 

6 

5 

4 

3 

a 

1 

0 

CosintJl 

Veri. 

Secant  ^ 

[^otan. 

Tang. 

Cosec. 

Zlover^  EU 

Sine 

t 

Deg.  Ml 


s 


5 Deg. LOG.  81NEI,  fee. (259) 


/ 

Sine 

DiiT. 

Cosec. 

Verseds. 

Tan^. 

Diff. 

Cotang. 

Covers. 

Secant 

U. 

Cosim 

_ 

a 

4 

3 

6 

■; 

8 

9 

10 

11 

12 

13 

U 

li 

16 

n 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 
3? 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

8-9+02960 

8-9417376 

8-943174-3 

8-9446063 

8-94«>m 

8-9474.#! 

8-9488739 

8-9302871 

H-95I6957 

8-9530996 

8-9544991 

8*9558940 

8*9572843 

8*9586703 

8*9600517 

8*9614288 

8- 962K0I4 
8*9641697 

9- 9655337 
8*9668934 
8*9682487 
8*9695999 
8‘9709468 
8-9722895 
8*9736280 
8*9749624 
8*9762926 
8*9776188 
8*9789409 
8*9802589 
8*9815729 
8*9828829 
8*9841889 
8*9854910 
8*9867891 
8*9880834 
8*9893737 
8*9906r»4>2 
8*9919429 
8*9932217 
8*9944968 
8*9957581 
8*9970356 
3*9982994 
8*9995595 
9*0008160 
9*0020687 
9*0033179 

9*0045634 
9*0058053 
9*0070436 
9*0082784 
9 0093096 
9*0107374 
9*0119616 
9*0131823 
^•0143996 
9*0156135 
i *01 68-239 
9*0180309 
9*0192346 

mi6 

143C7 

tarn 

14272 

14226 

14178 

14132 

14086 

14039 

13995 

13949 

13903 

13860 

13814 

13771 

13726 

13683 

13640 

13597 

13553 

13512 

13469 

13427 

13385 

13344 

13302 

13262 

13220 

13181 

13140 

13100 

13060 

13021 

12981 

12943 

12903 

12865 

12827 

12788 

12751 

12713 

12675 

12638 

12601 

12565 

12527 

12492 

12455 

12419 

12383 

1'2348 

12312 

12278 

12242 

12207 

12173 

12139 

12104 

1'2070 

12037 

11 -0597040 
1 1 -0582624 
1 1 -0568257 
11-0553937 
11-0539665 
11 -<1525439 
11-0511261 
11-0497129 
11-0483043 
11-0469004 
11-0455009 
11-044I06O 
11-0427157 
11-0413297 
1 1 -0399483 
11 -038571'! 
11-0371986 
11-0358303 
11-0344663 
11-0331066 
11-0317513 
11-0304001 
1 1 -0290532 
11-0277105 
1 1 -0263720 
11-0250376 
1 1 -0237074 
11-0223812 
11-0210592 
11-0197411 
11-0184'271 
11-0171171 
n.0158111 
11-0145090 
11  0132109 
11-0119166 
ll-010626;i 
1 1 -0093398 
1 1 0080571 
1 1 -0067783 
11-0055032 
11-0042319 
1 1 •0029644 
11-0017006 
11-0004405 
10-9991840 
10-9979313 
10-9966821 
10-9954366 
10-9941947 
10-99-29564 
10-9917-216 
10-9904904 
10-9892626 
10-9880384 
10-9868177 
10-9856(KM 
10-9843865 
10-9831761 
10-9819691 
10-9807654 

7-5803891 
7-583-2778 
7-5861568 
7-5890-263 
7-5918864 
7-5947370 
7-597578T. 
7-6004103 
7-6032331 
7-6060468 
7-6088513 
7-6116468 
7-6144333 
7-6172109 
7-6199796 
7-6227395 
7-6254906 
7-628-2330 
7-6309668 
7-6336920 
7-6364086 
7-6391167 
7-6418164 
7-6445078 
7-6471908 
7-6498655 
7-6525320 
7-65il903 
7-6578404 
7-66048-25 
7-6631166 
7-6657427 
7-668:1608 
7-670971 1 
7-6735735 
7 -676 168-2 
7-6787550 
7-6813342 
7-6839058 
7-6864697 
7-6890260 
7-6915749 
7-694116-2 
7-6966502 
7-6991767 
7-7016959 
7-704-2078 
7-7067124 
7-7092098 
7-7117001 
7-7141832 
7-7166592 
7-7191281 
7-721591K) 
7-7240450 
7-7264930 
7-7289341 
7-7313683 
7-7337958 
7-7362164 
7-7386303 

8-9419518 

8-9434044 

8-9448523 

8-9462954 

8-9477338 

8-9491676 

8-9505967 

8-95-20211 

8-9534410 

8-9548564 

8-956-2672 

8-9576735 

8-9590754 

8-9604728 

8-9618659 

8-9632545 

8-9640388 

8-9660188 

8-9673944 

8-96876.58 

8-9701330 

8-9714959 

8-9728547 

8-974-2092 

8-9755597 

8-9769060 

8-9789483 

8-9795865 

8-9809206 

8-9822507 

8-9835769 

8-9848991 

8-9862173 

8-9875317 

8-9888421 

8-9901487 

8-9914514 

8-9927503 

8-9940454 

8-9953367 

8-9966243 

8-9979081 

8- 9991883 

9- «X)4647 
9-(KH7375 
9-003(K)66 
9-0042721 
9-005.5340 
9-0067924 
9-0080471 
9-0092984 
9-0105461 
9-0117903 
9-0130310 
9-0142682 
9-0155021 
9-0167325 
9-0179594 
9-0191831 
9-02(U033 
9-0216-202 

14526 
14479 
14431 
14384 
143:'6 
14291 
1 424-1 
14199 
14154 
14108 
14063 
14019 
13974 
13931 
13886 
13843 
13800 
13756 
13714 
13672 
13629 
13588 
13545 
13.505 
13463 
13423 
13382 
13341 
13301 
13262 
1-J22-2 
13182 
13144 
13im 
13066 
i;io-27 
12989 
12951 
12913 
12876 
12838 
12802 
12764 
12728 
12691 
1-2655 
12619 
1-2584 
1-2547 
12513 
12477 
12442 
12407 
1-23T2 
1-2339 
12304 
12-269 
1-212,37 
t'2'202 
12169 

11-0580482 
11-0565956 
11-0551477 
11-0537046 
tl-a522662 
11-0508324 
11-0494033 
1 1 -0479789 
11-0465590 
11  0451436 
11-0437328 
11-0423265 
11-0409246 
1 1 0.395272 
11-0381341 
11  0:167455 
11-0353612 
11-0339812 
11-0326056 
11-0312342 
1 1 -0298670 
1 1 -0285041 
11-0-27145.3 
11-0257908 
11-0244403 
11-0230940 
11-0217517 
11  0-204135 
11-0190794 
11-0177493 
11-0164-231 
11-0151009 
11-0137827 
11-01-24683 
11-0111579 
11-0098513 
11-0085486 
1 1 -0072497 
11-0059546 
11-0046633 
11-0033757 
11-0020919 
11-(KX)8117 
10-9995353 
10-99826-25 
10-9969934 
10-9957279 
10-9944660 
10-9932076 
10-9919529 
10-9907016 
10-9894539 
10-9882097 
10-9869690 
10-9857318 
10-9844979 
10-9832675 
10-9820406 
10-9808169 
10-9795967 
10-9783798 

9*9603967 
9*9602.^ 
9*9601 20V 
9*9599829 
9*9598449 
9*9597069 
9-959568.S 
9*9594;U)6 
9*959‘2925 
9*9591543 
9*9590160 
9*9588777 
9*9587394 
9*95860 1 (< 
9*95846‘>(. 
9*9583242 
9*9381857 
9*9580471 
9*9579086 
9*9577699 
9*957631.3 
9*9574926 
9*9373539 
9*9572151 
9*9570763 
9*9569374 
9*9567985 
9*9566596 
9*9565206 
9*9563816 
9*9562425 
9*9361034 
9*9559143 
9*9558251 
9*95568.59 
9*9555-166 
9*9554073 
9*955  268tt 
9*9551286 
9*954989*2 
9*9548497 
9*9547102 
9*9545706 
9*9544311 
9*954'29U 
9*9541518 
9*9.5401*20 
9*9.>3872.3 
9*l»5373*25 
9*9535927 
9*9.534528 
9*953312l» 
9*95317*>y 
9-95303-2V 
9*95289*29 
9 9.527528 
9*9526127 
9*9524725 
9*9523323 
9*9521921 
9*9520518 

10*0016358 
10*0016668 
10*0016780 
10*0016891 
10*0017003 
10*0017115 
10*0017228 
10*0017340 
10*0017454 
10*0017567 
10*0017682 
10*0017796 
10*0017911 
10*00180*26 
10*0018141 
10*6018257 
10  0018374 
10*0018490 
)0*00186(n 
10*0018725 
10*0018842 
10*001 89<*»0 
10*0019079 
10*0019196 
10*0019317 
I0-O019437 
10*0019557 
10*0019677 
10*0019798 
10*0019919 
10*00*20040 
10*0020162 
10*0020284 
10*0020407 
10*0020.5.3<» 
I0*00>06,53 
10*0020777 
10*0020901 
10*002102.5 
10*0021150 
10*0021275 
10*0021401 
10*LH>21527 
lO-OO-iU.-.:', 
I0*00*»l780 
10*0021907 
1 ()*002*20:4 
10*00'22162 
I0*00*2’2290 
10-002*2418 
10-00-22547 
10*00*22677 
10*002*2806 
I0  00‘229-3<* 
10*0023067 
10-0023197 
10*0023328 
10*0023460 
10*0023592 
10*00*23724 
10*0023857 

110 

M2 

m 

112 

112 

1 13 
112 

114 

113 

115 

114 

115 
115 

115 

1 16 
117 
116 
117 
MB 

117 

118 
119 
119 

119 

120 
120 
120 
121 
121 
121 
122 
1*22 
123 

123 
1*23 

124 

124 
1*24 

125 

125 

126 
126 
126 
127 
127 

127 

128 
1*28 
128 
1*29 
1.30 

129 
1.30 

131 

130 

131 

132 
13*2 

132 

133 

»-y9b344> 

9-SW183109 
9MB2997 
9-998'ibS3 
9-998-3"7-i 
9-998*(>60 
9-99S43S6 
9-99844.33 
9-99b'43tb 
9-99a->->04 
9-998‘i089 
9 -998 197  4 
Sl'99bl859 
9-9981743 
9-99HI64rt 
!»-998lil0 
9-9981393 
9 -998 1-475 
9-9981158 
9-998 104U 
9-9980941 
9-998080-4 
9-908U683 
9-9980563 
9-99 8044.3 
9-99803-43 
9 •9980-40-4 
9-9980081 
9i9979960 
9-9979838 
9-9979716 
9-997959.3 
9-9979470 
9-9979347 
9-99794'43 
9-9979099 
9-9978975 
9-9978850 
9-9978745 
9-9978599 
9-997847.3 
9-9978347 
9-9978-4-40 
9-9978093 
9-9977966 
9 99778:18 
9-9977710 
9-9977584 
9-9977453 
9-9977343 
9-9977194 
9-9977064 
9-9976933 
9-997680.3 
9-9976674 
9-9976540 
9-!0'76-108 
9-9976476 
9-9976I4.-I 

hi 

5? 

58 

.■>5 

54 

53 

54 
51 
50 
49 
48 
47 

4.> 

*4- 

43 

42 

41 

40 

38 

3T 

36 

3.5 

.34 

33 

32 

31 

30 

29 

28 

27 

26 

•25 

24 

23 

2*2 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Cosine 

Diir. 

Secant 

Covers. 

C<ilanif. 

Dirt 

Tang. 

Verseds. 

Cosec. 

D 

$inc 

Deg.  b4. 


3 L‘i 


(260)  6 Deg^ NATDRAL  SINES,  &c.  Tab.  lO. 


/ 

Sine 

Dil. 

v.'ovcr‘ 

Coset. 

Tang. 

Cotang. 

Secant 

Veri. 

D. 

Cosine 

0 

1 

3 

4 
6 
6 

7 

8 
9 

10 

n 

12 

13 

U 

15 

16 

17 

18 

19 

20 
21 
n 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 
U 
V5 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 
•>0 

t(U528.‘, 
104&17S 
1051071. 
105596r- 
10568.50 
1059741- 
106264 J 
106553:3 
106;425 
1071318 
1074210 
I07T102 
1079994 

108268.J 

1085777 
1088669 
1091560 
1094452 
1097343 
1100234 
1103126 
1106017 
1 108908 
II 11799 
1114689 
1 1 1 7580 
1 120471 
1 123361 
1126252 
II29142 
1132032 
1134922 
1137812 
1 14070*2 
1 1 43592 
1146482 
1 149372 
1152261 
1155151 
11.58040 
1 160929 
1163818 
1166707 
1169.596 
1 1 7248.5 
1 1 75374 
! 1 78263 
I18I15I 
1184040 
1 1 8692H 
1189816 
1192704 
1195593 
n 98481 
1201368 
12042.56 
12()7U4 
I2I003I 
1212919 
1215806 
1218693 

2093 

2892 

2893 
2893 

2892 

2893 
2892 

2892 

2893 
2892 
2892 
2892 

2891 

2892 
2892 

2891 

2892 

2891 
289  J 

2892 
289! 
2891 
2891 

2890 

2891 
2891 

2890 

2891 
2890 
2890 
2390 
2890 
2890 
2890 
2890 
2890 

2889 

2890 
2889 
2889 
2889 
2889 
2889 
2889 
2889 
2889 
2888 
2889 
2888 
2838 
2888 
2889 
2888 

2887 

2888 
'5888 
2887 
288*^ 
2887 
2887 

3954715 
3951822 
■i‘U89:l( 
S94603*: 
8943144 
89402.52 
89373.59 
S9.U467 
8931575 
892868‘J 
89257915 
8922898 
8920006 
891711.5 
8914223 
8911331 
8908440 
8905.548 
890‘2657 
S899766 
8896874 
8893983 
889 1092 

8S88'2m 

8885311 

8882420 

8879529 

8876639 

8873748 

8870858 

8867968 

B865078 

8862188 

0659298 

8856408 

8853518 

3850628 

9847739 

8844849 

8841960 

8839071 

8836182 

8833293 

3830404 

3827515 

882462(i 

9821737 

88I8S49 

8815900 

881.^72 

H810184 

8807296 

8904407 

8801519 

8798632 

S795744 

S792856 

8789969 

S787081 

9784194 

8781307 

9-S66772'> 
9-5403686 
9-5141110 
9-4879984 
.'-46-.MH96 
9-4362033 
9 4105184 
9-3649738 
9-3595689 
9-3:'.V3006 
9-3091699 
9-2841749 
9-2593U5 
9-2345877 
9-2099934 
9-1855305 
9-I6II98U 
9-1369949 
9-1129200 
9-0889725 
9-0651512 
9-0414553 
9-0178837 
8-9944354 
8-9711095 
8-9479051 
8-9248211 
8-9018567 
8-8790109 
8-8562828 
8-8336715 
8-8111761 
8-7887957 
8-7665295 
8-7443766 
8-7223361 
8-7004071 
8-6785889 
8-6568805 
8-6352812 
8-6137901 
8-5924065 
8-5711295 
8-5499584 
8-5288923 
8-5079.304 
8-4870721 
8-4663165 
8-4456629 
8-4251105 
8-4046586 
8-.3H43065 
8-3640534 
8-3438986 
8-3238415 
8-3038812 
8-2840171 
8-2642485 
S-2445748 
8-2249952 
8-2055090 

105 1042 
1053983 
1056925 
1059866 
1062808 
1065750 
1068692 
1071634 
1074.576 
10775 1 9 
1080462 
1083405 
I0S634S 
1089291 
1092234 
1095178 
1098 1 22 
1101066 
1104010 
1106955 
1 109899 
1112344 
MI  5789 
1118734 
1121680 
1124625 
1127571 
1130517 
1133463 
1136410 
1139356 
1 142303 
1145250 
1148197 
1151144 
1154092 
1 157039 
1159987 
I16-.>936 
1 165884 
1 168832 
1171781 
1174730 
1177679 
1 180628 
1183578 
1186.528 
1 189478 
1 1 92428 
1 195378 
1 198329 
1201279 
1204231 
1207182 
1210133 
1213085 
121603C 
121898S 
1221941 
1 224893 
1 227846 

Cotan. 

9-5143645 
9-4878149 
9-4614116 
9-435 1 53 1 
9-40<i0384 
9-.383066) 
9-3572355 
9-3315450 
9-3059936 
9-2805802 
9-255303.5 
9-2301627 
9-2051564 
9-1802838 
9-1555436 
9-1309348 
9-1064564 
9-0821074 
9-0578867 
9-0337933 
9-0098261 
8-9859843 
8-9622668 
8-9386726 
8 9152009 
8-8918505 
8-8686206 
8-8455103 
8-8225186 
8-7996446 
8-7768874 
8 7542461 
8-7317198 
8-7093077 
8-6870088 
8-6648223 
8-6427475 
8-6207833 
8-5989290 
8-5771838 
8-5.555468 
8-5.340172 
8-5125943 
8-4912772 
8-4700651 
8-4489573 
8-4279531 
8-4070515 
8-386-2519 
i8-.36.5.5536 
.3-3449558 
'S -3244577 
8-3040586 
8-2837579 
8-2635547 
8-243448.5 
8-2234384 
8'2035239 
S- 1837041 
8-1  (<19786 
8-1443464 

1 *0055083 
1*0055391 
I *0055699 
1*0056009 
1*0056319 
1 0056631 
1 *0056943 
1 *0057956 
I *0057570 
1 -00.57885 
1 *(X)58200 
1*0058517 
1*0058834 
1*00.59153 
1 *0059472 
1 0059792 
1*0060113 
I *0060435 
1 *0060757 
1*0061081 
1-0061405 
1*(K)61731 
I *0062057 
1 *0062384 
1*0062712 
1*0063040 
1 *006337(V 
1*0063701 
1 *0064032 
1 -0064364 
1 0064697 
1*0065031 
1 *0065366 
1 *0065702 
1 *0066039 
I 0066376 
1*0066714 
I *0067054 
1 *0067394 
1 *006773.5 
1 -0068077 
1*0068419 
1 -0068763 
I -0069108 
1 0069453 
1*0069799 
1*0070146 
1*0070494 
1-0070843 
1*0071193 
1*0071544 
1*007189.5 
1 *0072248 
1*0072601 
1 *0072955 
1*0073310 
1 *0073666 
I -0074023 
1*0074380 
1 *0074739 
1 ()07509^ 

OOi*78l 

0055086 

0055391 

0055697 

0056004 

0056312 

0056621 

0050930 

0057240 

0057552 

0057864 

00.78177 

0058490 

0058805 

(X159120 

0059437 

0059754 

0060072 

IKI6039(I 

0060710 

006I03I 

1)061352 

0061674 

0061997 

0062321 

0062645 

0062971 

0063297 

0063625 

00639.53 

0064281 

0064611 

0064942 

0065273 

0065605 

0065938 

0066272 

0066607 

0066943 

0067279 

0067616 

00679.55 

0068294 

0068633 

0068974 

006931.5 

0069658 

0070001 

0070345 

0070690 

0071035 

0071382 

0071729 

0072078 

0072427 

0072776 

0073127 

(XI73479 

0073831 

0074184 

0074538 

303 

303 

306 

30*7 

308 
30- 

309 

310 
31‘i 

312 

313 
313 
313 
315 
317 

317 

318 
31S 

320 

321 

321 

322 

323 

324 
324 
326 
326 
328 
328 
328 

330 

331 

331 

332 

333 

334 

335 

336 

336 

337 
339 
339 
339 
341 
341 
343 

343 

344 

345 
345 
347 
347 
349 
.349 
349 
3.51 
352 

352 

353 

354 

9943219 
9944914 
9944609 
9944:103 
9943996 
9943688 
9943379 
9943070 
9942760 
9942448 
9942136 
9941823 
9941310 
9941193 
9940880 
994036:i 
9940246 
9939928 
9939610 
9939290 
9938969 
9938648 
9936326 
9938003 
9937679 
9937355 
9937029 
9936703 
9936375 
9936047 
9935719 
9935389 
9935058 
9934727 
9934395 
9934062 
9933728 
9933393 
9933057 
9932721 
9932384 
9932045 
9931706 
9931367 
9931026 
9930685 
9930342 
9929999 
9929655 
9929310 
9928U65 
9928618 
9928271 
9927922 
9927573 
9927224 
9926873 
992652 J 
9926169 
9925816 
9925462 

60 

59 

58 

57 

56 

51 
54 
53 

52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
23 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 

6 

5 

4 

3 

2 

1 

0 

Co«ine 

Dil. 

Ver«. 

Secant 

Tang. 

Co^ec. 

Covers 

D. 

Sine 

1' 

Deg.  83. 


Digitized  by  Google 


6 Deg.  . LOG.  SINES,  &c.  (261) 


' 1 Sine 

Diff. 

Cniet-. 

Vetsedt. 

laiig- 

Diff. 

Cotang. 

Covers. 

Set-ant 

D. 

Cosine  | 

0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

n 

12 

13 

U 

li 

16 

17 

18 

19 

20 
21 
22 

23 

24 
2i 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

9 •0192346 
9-0204348 
9-0216318 
9 0228254 
9-0240157 
9 0-252027 
9 0263865 
9-0275669 
9 0287442 
9-0299182 
9-0310890 
9-0322567 
9 0334212 
9-0345825 
9 0357407 
9 0368958 
9 0380477 
9-0391966 
9-0403424 
9-04I485« 
9-0426249 
9-0437617 
9 0448954 
9-0460261 
9-047  li38 
9-0482T86 
9-0494C05 
9-0505194 
9-0516354 
9-0527485 
9-0538588 
9-0549661 
9-0560706 
9-0571723 
9-0582711 
9-059:1672 
9-0604604 
9-0615509 
9-0626386 
9-0637235 
9-0648057 
9-0658852 
9-0669619 
9-0680361 
9-0691074 
9-0701761 
9-0712421 
9-0723055 
9-0733663 
9-0744244 
9-0754799 
9-0765329 
9-0775832 
9-0786311 
9-0796762 
9-0807189 
9-0817590 
9-0827966 
9-0838317 
9-0848643 
9-0858945 

12002 
11970 
11936 
11903 
11870 
11838 
11804 
11773 
11740 
11708 
11677 
11645 
11613 
11582 
11551 
11519 
11489 
11458 
11428 
11397 
11368 
11337 
11307 
1 1277 
11248 
11219 
11189 
11160 
11131 
11103 
11073 
11045 
11017 
10988 
I096I 
10932 
10905 
10877 
10849 
10822 
10795 
10767 
10741 
10714 
10687 
10660 
10634 
10608 
10581 
10555 
10530 
10503 
10478 
10452 
10427 
10401 
10376 
10351 
10326 
10302 

10-9807654 

10-9795652 

10-9783682 

10-9771746 

10-9759843 

10-9747973 

10-9736135 

10-9724331 

10-9712558 

10-9700818 

10-9689110 

10-9677433 

10-9665788 

10-9654175 

10-9642593 

10-9631042 

10-9619523 

10-9608034 

10-9596576 

10-9585148 

10-9573751 

10-9562383 

10-9551046 

10-9539739 

10-9528462 

10-9517214 

10-9505995 

10-9494806 

10-9483646 

10-9472515 

10-9461412 

10-9450339 

10-9439294 

10-942S277 

10-9417289 

10-9406328 

10-9395396 

10-9384491 

10-9373614 

10-9362765 

10-9351943 

10-9341148 

10-9330381 

10-9319640 

10-9308926 

10-9298239 

10-9287579 

10-9276945 

10-9266337 

10-9255756 

10-9245201 

10-9234671 

10-9224168 

10-9213690 

10-9203238 

10-9192811 

10-9182410 

10-917-’034 

10-9161683 

10-9151357 

10-9141055 

7-7386303 
7-7410375 
7 7434380 
7-7458319 
7-7489192 
7-7505999 
7-7529742 
7-7553419 
7-7577031 
7-7600580 
7-7624064 
7-7647485 
7-7670843 
7-7694138 
7-7717371 
7-7740541 
7-7763649 
7-7786696 
7-7809682 
7-7832607 
7-7855472 
7-7878276 
7-7901020 
7-7923705 
7-7946331 
7-7968897 
7-7991405 
7-8013855 
7-8036246 
7-8058580 
7-8080856 
7-8103075 
7-8125237 
7-8147343 
7-8169392 
7-8191386 
7-8213323 
7-8235205 
7-8257032 
7-8278804 
7-8300522 
7-8322185 
7-8343794 
7-8365349 
7-8386851 
7-8408299 
7-8429695 
7-8451037 
7-8472327 
7-8493565 
7-8SI4751 
7-8535885 
7-8556968 
7-8577999 
7-8598980 
7-8619910 
7-8640789 
7-8661618 
7-8682397 
7-8703126 
7-8723806 

9-0216202 

9 -0-228338 

9-0240441 

9-0-252510 

9-0-264548 

90-276552 

9-0-288524 

9-0300464 

9-0312.373 

9-0324-249 

9-0336093 

9-0347906 

9-0359688 

9-0371439 

9-0383159 

9-0394848 

9-1W06506 

9-0418134 

9-0429731 

9-044l\299 

9-0452836 

9-0464343 

9-0475821 

9-0487270 

9-0498689 

9-0510078 

9-0521439 

9-0532771 

9-0544074 

9-05.55349 

9-0566595 

9-0577813 

9-0589002 

9-0600164 

9-0611297 

9.0622403 

9-0633482 

9-0644533 

9-0655556 

9-0666553 

9-0677522 

9-0688465 

9-0699381 

9-0710270 

9-0721133 

9-0731969 

9-0742779 

9-0753563 

9-0764391 

9-0775053 

9-0785760 

9-0796441 

9-0807096 

9-0817726 

9-0828331 

9-083891 1 

9-0849466 

9-0859996 

9-0870501 

9-0880981 

9-0891438 

121.36 
12103 
12069 
12038 
12004 
11972 
11940 
1 1909 
11876 
11844 
11813 
11782 
11751 
11720 
11689 
11658 
11628 
11597 
11568 
11537 
11507 
11478 
11449 
11419 
11389 

11361 
1 1332 
11303 
11275 
11246 
11218 
11189 
11162 
11133 
11106 
11079 
11051 
11023 
10997 
10969 
10943 
10916 
10889 
10863 
10836 
10310 
10784 
10758 
10732 
10707 
10681 
10655 
10630 
10605 
10581 
10555 
10530 
10505 
10480 
10457 

10-9783798 
10-9771662 
10-9759559 
10-9747490 
10-9735452 
10-9723448 
10  9711476 
10-96995:16 
10-9687627 
10-9675751 
10-9663907 
10-9652094 
10-9640312 
10-9628561 
10-9616841 
10-9605152 
10-9593494 
10-9581866 
10-9570-269 
10-9558701 
10-9.547164 
10-95.35657 
10-9524179 
10-9512730 
10-9501311 
10-9489922 
10-9478561 
10-9467229 
10-9455926 
10-94-14651 
10-9433405 
10-9422187 
10-9410998 
10-9399836 
10-9388703 
10-9377597 
10-9366518 
10-9355467 
10-9344444 
10-9333447 
10-9322478 
10-9311535 
10-9300619 
10-9289730 
10-9278867 
10-9268031 
10-9257221 
10-9246437 
10-9235679 
10-9224947 
10-9214-240 
10-9-203559 
10-9192904 
10-9182274 
10-9171669 
10-9161089 
10-9150534 
10-9140004 
10-91-29499 
10-9119019 
10-9108562 

9-95-20518 

9-9519115 

9-9517711 

9-9516307 

9-9514902 

9-9513497 

9-951-20-.I2 

9-9510686 

9-9509980 

9-9507874 

9-9506467 

9-9505059 

9-9503652 

9-950-2243 

9-95008.35 

9>9499426 

9-9498016 

9 9496607 

9-9495196 

9-9493786 

9-9492375 

9 -949091V 

9-9489551 

9-9488139 

9-94867-26 

9-9485313 

9-9483899 

9-9482486 

9-9481071 

9-9479656 

9-9478241 

9-9476825 

9-9475409 

9-9473993 

9-947-2576 

9-9471159 

9-9469741 

9-9468323 

9-9466904 

9-9465486 

9-9464066 

9-946264^7 

9-9461-2-26 

9-9459806 

9-9458385 

9-9456963 

9-945.5.541 

9-9454119 

9-9452696 

9-9451273 

9'944985rt 

9-9448426 

9-9447001 

9-9445577 

9-9444151 

9-9442726 

9-9441.-K10 

9-9439873 

9-9438446 

9-9437019 

9-9435591 

10-00-23857 
10-0023989 
10-00-24123 
10-00-24257 
10-00-24391 
10-00245-25 
10-0024660 
10-0024795 
10-90-24931 
10-00-25067 
10-0025203 
10-0025340 
(0-0025477 
10  0025614 
10-00-25752 
10-0()25890 
10-9026029 
10-0026167 
10-0096307 
10-0026446 
10-0026586 
10-0026727 
10-0026868 
10-0027009 
10-0027150 
10-0027292 
10-0027434 
10-0027577 
10-00977-20 
10-0097863 
10-0028007 
10-0028151 
10-0028296 
10  00-28441 
10-0028586 
10  002873-2 
10-0028878 
10-0029024 
10-0029171 
10-0029318 
10-0029465 
10-0029613 
10-00-29761 
in -00299 10 
10-0030059 
10-00:10208 
10-00.30358 
10-0030508 
10-0030658 
10-0030809 
10-0030960 
10-0031112 
10-0031264 
10-0031416 
10-0031569 
10-0031792 
10-0031875 
10-0032029 
10-0032183 
10-0032338 
10-0032493 

132 

134 

1.34 

134 

134 

135 

135 
1.36 

136 

136 

137 
137 

137 
I3S 

138 
1.39 

138 

140 

139 
UO 

141 
141 
141 

141 

142 

142 

143 
143 

143 

144 

144 

145 
145 

145 

146 
146 

146 

147 
147 

147 

148 

148 

149 
149 

149 

150 

150 
l.-iO 

151 
1.51 

152 

152 
159 

153 
153 

153 

154 
154 
1.55 
15.5 

9-9976143 
9-9976011 
9-997.5877. 
9-9975743 
9-9975609' 
9-9975475 
9-9975340 
9-9975-205 
9-9975069 
9-9974963 
9-9974797 
9-9974660 
9-9974523 
9-9974386 
9-9974248 
9-99741 10 
9-9973971 
^-9973833 
9-9973693 
9-99735.54 

8- 9973414 

9- 9973-273 
9-997313-2 
9-997-2991 
9-9972650 
9-9972708 
9-9972566 
9-9979423 
9-9972-280 
9-9972137 
9-9971993 
9-9971849 
9-9971704 
9-9971559 
9-9971414 
9-9971268 
9-9971122 
9-9970970 
9-9§7(»29 
'2-9970682 
9-9970535 
9-9970387 
9-9970239 
9-9970090 
9-9969941 
9-9969792 
9-996964'2 
9-996949-2 
9-9969342 
9-9969191 
9-9969040 
9-9968888 
9-9968736 
9-9968534 
9-9968431 
9-996B278 
9-9968125 
9-9967971 
9-9967817 
9-9967662 
9-9967.507 

6C 

59 

55 

56 

ts 

5J 

5.1 

5« 

31 

•V8 

47 

46 

45 

44 

43 

4? 

;i 

40 

39 

38 

17 
36 
35 
4 
33 

32 
31 
30 
29 
28 
27 
26 
■i5 
U 
■23 
22 
91 
20 
19 

18 
17 
16 
15 
14 
13 
13 
11 
to 

9 

8 

7 

6 

5 

4 

3 

9 

1 

0 

Cosine 

Diff. 

Secant 

Cover*. 

Colang. 

Diff. 

Tanit. 

Verse<ls. 

Coscc. 

D 

Sine 

Deg.  83. 


Tab.  10. 


(262)  7 Deg.  KATURAL  S1KE8,  8tc. 


G 

1 

« 

3 

6 

8 

g 

li) 

n 

w 

la 

u 

i.s 

}6 

K 

IS 

ly 

•2it 

24 

25 

26 

27 

28 

29 

30 
.31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
4! 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

Sine 

Dll. 

Covers 

Cotec. 

laii)'. 

Cotan); 

Secant 

Vert. 

D. 

Cotiiie 

I *2 1 Sol'.i 
I22I5SI 
W244lii> 
l«27.15i 
I '230441 
1433148 
1 '438013 
1438901 
1441788 
1444674 
1447564) 
1 '450446 
1453334 
1456418 
1 '4.5  9 104 
1461990 
1264875 
1 '467761 
1270646 
1273531 
1476416 
1279304 
1 '484 186 
I '485071 
1487956 
1290841 
1493725 
1296609 
1299494 
1302378 
1305262 
I30S146 
1311030 
1313913 
1316797 
1319681 
1322564 
1325447 
1528330 
1331413 
1334096 
1.3.36979 
1339864 
1.342744 
1.345627 
1348509 
1.351392 
1354274 
13.57156 
1360038 
1364919 
1.365801 
1368683 
1371564 
1374445 
1 377327 
1380208 
138.3089 
1385970 
1.388850 
1391731 

2S88 

2887 

2887 

288G 

2887 

2887 

2888 
2&87 
28^6 
2886 
2886 
2886 
2886 
2886 
2886 

2885 

2886 
288.5 
2885 

2885 

2886 

2884 

2885 
2885 
2885 
2884 

2884 

2885 
2884 
2884 
2884 
2884 

2883 

2884 
2884 
2883 
2883 
2883 
2883 
2883 
2883 
2883 
2882 
2833 
2882 
2883 
2882 
2882 
2882 
2881 
2882 
2882 
2881 
2881 
2882 
2881 
2881 
2881 
2880 
2881 

H781307 
8778419 
K775532 
8772645 
8769759 
8766872 
8763985 
8761099 
8758212 
8755326 
8752441^ 
8749554 
8746668 
8743782 
8740H96 
8738010 
8735125 
S732239 
8729054 
8726469 
8723584 
87;069b 
8717814 
87 14929 
8712044 
8709159 
8706275 
8703391 
8700506 
8697622 
8694738 
8691854 
8688970 
8686087 
8683203 
8680319 
8677436 
8674.553 
8671670 
8668787 
8665904 
8663021 
8660138 
8657256 
8654373 
8651491 
6648608 
864.5726 
8642844 
8639962 
8637081 
8634199 
86313J7 
8628436 
86255.55 
862267.3 
6619792 
8616911 
8614030 
S6111.5U 
8608269 

8-2055090 
8’1861157 
8‘ 1 668 145 
8*1476048 
8*1284860 
8*109457.3 
8*0905182 
8 -07 1 668! 
8*0529062 
8*0342.321 
8 01.56450 
7*9971445 
7*9787298 
7*9604003 
7*9421556 
7*9239950 
7*9059179 
7*8879238 
7*8700120 
7*8521821 
7*8344335 
7*8167656 
7*7991778 
7*7816697 
7*7642406 
7*7468901 
7*7296176 
7*7124227 
7*6953047 
7*67826.''.! 
7*6612976 
7-6444075 
7*627592.3 
7*6108516 
7*5941849 
7*5775916 
7*5610713 
7 -.5446236 
7*5282478 
7*51194.37 
7*4957106 
7*479.5482 
7*4634560 
7*4474335 
7*431480:] 
7*41.55959 
7*3997798 
7*3840318 
7*3683512 
7-3527377 
7-3371909 
7-3217102 
7*30629.54 
7-2909460 
7-2756616 
7*2604417 
7-2452859 
7*2.301940 
7-215165J 
7-2001996 
7-185296.5 

1227846 
12.30798 
12.33752 
1236705 
1239658 
1242612 
1245566 
1248520 
125 1 474 
IZ54429 
IZ57384 
12(]0339 
126.3294 
1266249 
1269205 
1272161 
1275117 
127807.3 
1281030 
128.3986 
1286943 
1289900 
1292858 
1295815 
I '>98773 
1.3017.31 
1.304690 
1307648 
1.310607 
1.313566 
1316.525 
1319484 
i:]22444 
1325404 
1.328364 
1.331324 
1334285 
13.37246 
1340207 
1343168 
1 346 1 29 
1 34909 1 
1.3520.53 
1355015 
1.357978 
1360940 
I36:J903 
1.366866 
1369830 
1372793 
1375757 
1378721 
1381685 
13.846.50 
1387615 
1390.580 
1393545 
1.396.510 
1.399476 
1402442 
140.5408 

8-144:t464 
S- 1248071 
8*10.53599 
8*0860042 
8*0667394 
K-0475647 
8*0284796 
8-0094835 
7*9905756 
7*97175.55 
7*9530224 
7-934375H 
7*9158151 
7*897.3396 
7*8789489 
7*8606423 
7*8424191 
7*8242790 
7*8062212 
7*78894.53 
7*7703506 
7*7525366 
7*7348028 
7-7171486 
7-6995735 
7*6820769 
7*6646584 
7-6473174 
7-6300535 
7*61286.57 
7-5957541 
7-.5787179 
7-5617.567 
7 -.5448699 
7 *.5280571 
7-.5Il.3I78 
7-49465U 
7-4780.576 
7-461.5:157 
7-44508.55 
7-4287064 
7-412397R 
7-396I.59.S 
7-3799909 
7-3638916 
7-347861(1 
7-3313989 
7-3160047 
7-rw,l7fi0 
7-2844184 
7*2687253 
7*2530987 
7-2375378 
»-2220422 
7*20<)61I6 
7-1912456 
7-17594:17 
7-16(n056 
7*1455308 
7*1304190 
7-11.53697 

1 -0075098 
I -0075459 
1 *0075820 
1-0076182 
1 *0076545 
1 *0076908 
1 0077273 
I -0077639 
1 -0078005 
I •0078:i72 
1-0078741 
1-0079 no 

1 -0079480 
1-0079851 
1 *(XW0222 
1 •(X)80595 
1 *0080968 
1*0084343 
1*0081718 
I -01)82094 
1 -0082471 
1 -0082849 
1 *0083*228 
1*0083607 
1 *0083988 
I *0084369 
1 *0084752 
1*0085135 
1-008.5519 
1 *0085904 
1 *0086290 
1 *0086676 
1 *0087064 
1 *0087452 
1 *(H)87842 
1 *0088232 
I *0088623 
1*0089015 
1 *0089408 
1 *0089802 
1*0090196 
I *0090592 
1 *0090988 
1-009I3S6 
1*0091784 
l•009‘218:] 
1 *009258:) 
1 *0092984 
1 •0093386 
1*0093788 
1*0094192 
1 *0094596 
1*0095001 
1 -0095408 
1-0095815 
I -0096223 
1-00966.31 
1-0097041 
1 -0097452 
1-0097863 
1 *0098276 

0074538 
0074893 
0075249 
0075606 
0075963 
0076321 
(K176681 
0077041 
0077401 
0077763 
0078126 
0078489 
<>078853 
0079218 
(H)79584 
0079951 
00803 1 b 
0080686 
0081056 
00814-26 
0081796 
(K)82168 
0082.541 
0082914 
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008.5931 
0086312 
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(X187845 
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0090949 
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0096915 
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404 
404 

992546'/ 
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9912.540 
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9911384 
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9908266 
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990308.5 
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‘27  9-1128092 
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37  9-122362* 
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9313 
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9056 
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10-91*1033 
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10-9120527 

10-9110300 

10-9100097 

10-9089918 

10-9079763 

10-9069633 

10-9039526 

10-90+94+* 

10-9039385 

10-90-293*9 

10-9019338 

10-9009319 

10-899938* 

10-8989442 

10-8979323 

10-8969627 

10-893973* 

10-89*990* 

10-89*0076 

I0-893O27I 

10-8920*88 

10-8910728 

10-8900990 

10-8891274 

10-8881380 

10-8871908 

10-8862238 

10-8832630 

10-88*3023 

10-8833*38 

10-8823873 

10-881*333 

10-880*812 

10-8793310 

10-8785833 

10-8776376 

10-8766939 

10-8737323 

10-8748128 

10-873873* 

10-8729*00 

10-8720066 

10-8710753 

10-8701*61 

10-8692188 

10-8682936 

10-8673703 

10-8664*91 

10-8633298 

10-86*6123 

10-8636970 

10-8607839 

10-8618703 

10-8609630 

10-8600333 

10-8391*99 

10-8380*63 

10-8373*43 

10-8364447 

7-8723806 
7-87*4*36 
7-876.3017 
7-8783550 
7-8806033 
7-8806*69 
7-88*6836 
7-8867196 
7-8887*87 
7-8907730 
7-8927908 
7-89*8078 
7-8968181 
7-89880;l» 
7-90082*8 
7-9028012 
7-90*8130 
7-9068002 
7-9087829 
7-9107610 
7-91273*6 
7-91*7038 
7-916668* 
7-9186286 
7-9‘2038** 
7-9025338 
7-92*4827 
7-926425.'^ 
7-9283636 
7-9302973 
7-9322271 
7-93*1503 
7-936073+ 
7-9379901 
7-9399007 
7-9*18110 
7-9*37131 
7-9*36130 
7-9*73107 
7-9*9*02.3 
7-9312898 
7 9531732 
7-9330523 
7-9369276 
7-9.387988 
7-9606639 
7-9625290 
7-96*3480 
7-9662431 
7-96809*2 
7-9699*1* 
7-97178*6 
7-9736239 
7-973*593 
7-9772908 
7-9791  IB* 
7-9809422 
7-9827621 
7-98*5782 
7-9663903 
T-9881990 

9-0891*38 
9-0901869 
9-0912077 
9-0900660 
9-0933000 
9 09*3333 
9-0953667 
9-0963933 
9-097*219 
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9-100*872 
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9I0333I7 
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9- 103.3300 
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9-1073391 
9-106360* 
9- 109539* 
9-1103562 
9-1113308 
9-1123*31 
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91 1*3213 
9-1135072 
9-116*909 
9-117*72+ 
9-118*318 
9-119*291 
9-120*0*3 
9-1213773 
9-1223482 
9-1233171 
9-12*2839 
9-1232*86 
9-1262112 
9-1271718 
9-1281303 
9-1290668 
9-1300413 
9-1309937 
9-1319*42 
9-1328926 
9-1.338391 
9-13*7833 
9-1337260 
9-1366663 
9-I.37603I 
9-1383*17 
9-139*76* 
9-1*0*092 
9-1*13*00 
9 1*22689 
9-1431959 
9-1*41210 
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9-1*39653 
9-1*688*9 
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10360 
10333 
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102*1 
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1 00.1* 
lOOlJ 
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10-9066980 
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10-89*4500 
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10-8776518 
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10-8728282 
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9-9*18*26 
9-9*16993 
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9-9*12691 
9-9*1 1256 
9-9*09821 
9-9*08385 
9-9*069*9 
9-9*03313 
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9-9*02638 
9-9*01201 
9-9399762 
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9-9396885 
9-9393*43 
9-939*003 
9-9392363 
9-939112* 
9-9389683 
9-93882*2 
9-9386800 
9-9385337 
9-9383914 
9-9382*71 
9-9381027 
9-9379583 
9-9378139 
9-937IW* 
9-93752*8 
9-9373802 
9-9372356 
9-9370909 
9-9369*62 
9-9368013 
9-9366567 
9-9363119 
9-9363670 
9-9362820 
9-9360771 
9-9339321 
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9-9353516 
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10-00.3*063 
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10-00*1389 
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9-996  ]SH '3 
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9-9939631 
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1397492 
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I Cover'  C'osec.  Tantf. 
Sfi0826<-  7-l8i’2965  iToSm 
SfiO.'iSSl'  7-170+5.5fi  I40»37J 
;‘:  Wh()250J  7-I.W6764  141 1342 
W99fi2!'  7-1409387  1414308 
,;^;;‘,|839fi74h  7-1263019  1417276 
8593868  7-111 7059  1 4-20243 
"■"18590988  7-0971700  1423211 
8588108  7-0826941  1426179 
85852-28  7-0682777  1429  U7 
858-2349  7-0589205  I432U5 
>87«  *>.’39469  7-03962-20  1435084 
S576590  7-0253820  1 438053 
287P  8573711  7-011-2001  14410-22 
2D-P  8570832  6-9970760  1443991 
..g,;,  8567953  6-9830092  IU6961 
2g,g  8565074  6-9689994  1449931 
8562195  6-9550464  1452901 
8559316  6-9411496  1455872 
2878  '1-'>36439  6-9273089  1458842 
.2g-g  855356(- 6-9135-239  1461813 
■2875  8550681  6-8997942  1464784 
„8-8  8547803  6-8861195  1467756 


8536292  6-8319642  1479644 
18.53.3415  6-8185597  148-2617 
8530537  6-8052082  1485590 
'8527660  6-7919095  1488563 
852478.3  6-7786632  1491536 
3521906  6-765469!  1494510 
8519029  6-75-23268  1497484 
516152  6-739-2360  1500458 
“513276  6-7261965  150.3433 
510399  6-7132079  1506408 
•8507523  6-7002699  1.509383 
8504647  0-68738-22  1512358 
'8501770  6-6745446  1515333 
8498894  6-6617568  1518309 
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8493143  6-6363-293  1524262 
8490-267  6-62.36890  1527-238 
84873-J2  6-6110973  1530215 


j. 8475891 6 
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i 8470142 6 
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,8455770  6 
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512081-2 
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1.5,33192 
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6-9538473 

6 -9395 1 9-2 

6-925248 
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6-6514449 

6-6383100 
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6-52233961 
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6-4225301 
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■ 184356556-392*532  1583844  6-3137515 


CosindDif.l  Veri.  I Secant  |Cotan.|  Tang.  I 
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9-1435553 
9- 1444532 
9-1453493 
9-1462435 
9-1471358 
9-1480*262 
9-1489148 
9-1498015 
9-1506864 
9-1515694 
9-1524507 
9-1533301 
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9-1550834 
9-1559574 
9-1568*2*96 
9-1577000 
9-1585686 
9-1594354 
9-1603005 
9-1611)639 
9-162(1254 
9-16>ffi53 
9-163W34 
9-1645998 
9-165-4544 
9-1663074 
9- 1 67 1,586 
9-1680031 
9-1688t559 
9-16971021 
9-170a465 
9-171*93 
9-172*05 
9-1730B99 
9-173Sto77 
9-17471439 
9-1755*784 
9-1764112 
*9-177**25 
9- 17807*21 
9-1789001 
9-1797265 
9-1 8055 12 
9-1813744 
9-1821960 
9-1830160 
9-1838844 
9-1846512 
9-1854665 
9-1862802 
9-1870923 
9-1879029 
9-I8S7I20 
9-1895195 
9-1903254 
9-1911999 
9-1919328 
9-1927342 
9-1935341 
9-1943324 

10-8564447 
10-8555468 
10-8546507 
10-8537565 
I0-S5'2864'2 
10-3519738 
10-8510852 
10-3501985 
10-8493136 
10-8484306 
10-8475493 
10-8466699 
10-84579-24 
10-3449166 
10-8440426 
10-8431704 
10-8423000 
10-8414314 
10-8405646 
10-8396095 
10-838836) 
10-8379746 
10-8371 147 
10-8362566 
10-8354002 
10-8345456 
10-83369*26 
I0*83'23414 
10-8319919 
10-83(1441 
10-830*2979 
10-8294535 
10-8*286107 
10-8277695 
10-8-269301 
10-82609*23 
10*8252561 
10-8244216 
10-8235888 
10-8227575 
10-8*219279 
10-8-210999 
10-8-202735 
10-8194488 
10-8186256 
10-8178040 
10-8 1 69840 
10-3161656 
10-8153438 
10-8145335 
10-8137198 
10-8129077 
10-31*20*37) 
10-8112880 
10-8104805 
10-8090746 
10-8088701 
10-8080672 
10-807*2658 
10-8064659 
10-8056676 

7-9881990 

7-9900038 

7-9918047 

7-9936020 

7-9953955 

7-9971853 

7- 9989713 

8- 0007537 

9- 00*25125 
8 0043076 
8-0060790 
8-0078468 
8-0096110 
8-0113716 
3-0I31*>87 

8- 01488*22 

9- 01 663*21 
8-0183785 
8-0201213 
8-0*218607 
8-0235965 
8-0253289 
8-8270587 
8-(K>87833 
8-0305053 
8-03*22*239 
8*0339391 
8-0356508 
8-0373592 
8-0390643 
8-0407659 
8-04-24642 
8-0441592 
8-0458509 
8-0475.393 
8-049'2'243 
8-0509061 
8-0525846 
8-0542599 
8-0559.319 
8-0576007 
8-059266-1 
8-0609*286 
8-06*25878 
8-06424.38 
8-0658966 
8-06754G3 
8-0691928 
8-0708362 
8-0724764 
8-0741136 
8-0757476 
8-0773786 
8-0790065 
S-0806313 
8-0822531 
8-0838718 
8-0834375 
8-0871002 
8-0887099 
8-0903166 

9-1478025 
9-148718*2 
9-1496321 
9-1505441 
91514543 
9-1523627 
9- 1 532692 
9-15417.39 
9-1550769 
9 1559730 
9-1568773 
9- 1577748 
9-1586706 
9- 1595646 
9-1604.569 
9-161.3473 
9-16*2*2361 
9-1631231 
9-1640083 
9-1648919 
9-1657737 
9-1666538 
9 167532-2 
9- 1684089 
9-169-2839 
9-1701572 
9-1710289 
9-1718989 
9-1727672 
9-1736.338 
9-1744988 
9-17,53622 
9-176-2239 
9-1770840 
9-17794-25 
9-I7B799.3 
9-1796546 
9-180.5082 
9-1813602 
9-1822106 
9-1830595 
9-1839068 
9-1847525 
9-1855966 
9-1864392 
9-1872802 
9-188II96 
9- 1839.575 
9-1897939 
9-1906-287 
9-l‘J1462I 
9- 1 9-22939 
9-1931241 
9-1939529 
9-1947802 
9-1956059 
9-1964302 
9-1972530 
9-1930743 
9-1988941 
9-1997125 

9157 

9139 

9120 

9I(V> 

9084 

9065 

9047 

9030 

9011 

8993 

8975 

8958 

8940 

89'23 

8904 

8888 

8870 

8852 

8836 

8818 

8801 

3784 

8767 

8750 

8733 

8717 

8700 

8683 

8666 

8650 

8634 

8617 

8601 

9385 

8568 

8553 

8536 

8520 

8504 

8489 

8473 

8457 

8441 

8426 

8410 

8394 

8379 

8364 

8348 

B334 

S3I8 

8302 

8238 

8273 

8257 

8243 

8228 

8213 

8198 

8184 

10-8521975 
10-851*2818 
10  8509679 
10  8494559 
10-8485457 
10-8476373 
10-8467308 
10-8458261 
10-8449*231 
10-84402*20 
10-84312*27 
10-8422252 
10-8413294 
10-8404354 
10-8395431 
10-8386527 
10-8377639 
10-8368769 
10-8359917 
10-8351081 
10-834*2*263 
10-8333462 
10-8324678 
10-8315911 
10-8307161 
10-8298428 
10-8289711 
10-8281011 
10-827*23*28 
10-8*26.3662 
10-8*25501*2 
10*8246378 
10-8*237761 
10-82*29160 
10-8220575 
10-8212007 
10-8203454 
10-8194918 
10-8186398 
10-8177894 
10-8169405 
10-8160932 
10-815-2475 
10-8144034 
10-8135608 
10-81-27198 
10-8118304 
10-81104-25 
10-8102061 
10-8093713 
I0-80S3379 
10-8077061 
10-8068759 
10-8060471 
10-8052198 
10-8043941 
10-3035698 
10-8027470 
10-8019*257 
10*8011059 
10-8002875 

9-9349158 
9-9347705 
9-9346251 
9-9344797 
9-9343342 
9-9341887 
9-9340431 
9-9338975 
9-9337518 
9*9336062 
9-9334604 
9-9333146 
9-9331688 
9-9330230 
9-9328771 
9-9327311 
9-9325851 
9-9324391 
9-9322930 
9-93*21469 
9-9320007 
9-931854,5 
9-9317083 
9-9315620 
9-9314156 
9-931269.3 
9-931 1'2'28 
9-9309764 
9-9308299 
9-9.306831 
9-9305367 
9-9303901 
9-9302434 
9-9300967 
9-9299499 
9-9*298031 
9-9296563 
9-9295094 
9-9*293624 
9-929‘2155 
9*9290684 
9-9289214 
9-9.287743 
9-9286271 
9-9*284799 
9-9283327 
9-9*281354 
9-9*280380 
9-9278907 
9-9*277433 
9-9-275958 
9-9274483 
9-9273008 
9-9271532 
9-9270055 
9-9268579 
9-9267101 
9-9-265624 
9-9261116 
9-9262667 
9-9261133 

10‘004'2-V7‘J 
l()-0O42«3c 
10-00-Vte^2K 
10*004300“ 
I0  004318D 
I0*004336j 
100043544 
10-0043724 
10-0043903 
10-0044085 
10-OOU20G 
10*0044448 
10*0044630 
10-0044SI2 
I0*004499.> 
100045178 
10-0045-36I 
10*004.5545 
10*0045729 
1 0*00459  iri 
10*0046098 
100046283 
10*0046469 
10-0046655 
10-0046841 
10-00470-28 
10-0047215 
10-0047403 
10-0047591 
10-0047779 
10-0047967 
10-0048156 
10-0048.346 
10-0048536 
10-0048726 
10-0048916 
10-0048107 
10-0049298 
10-0049490 
10-0049682 
10-0049874 
10-0050067 
10-(K)5026O 
10-0050454 
103)050648 
10-005084*2 
10-00510,36 
ll)-00.>1231 
ie-005 14*27 
10-0051623 
I0-(W51819 
10-0052015 
10-0052212 
I0-00,j’409 
10-0052007 
10-005*2805 
10-00.53003 
10-0053202 
10-005.3401 
IO-005360I 
10-005.3801 

17.S 

178 

179 

178 

180 

179 
ISO 
131 

180 
181 
182 
182 
182 
183 
183 

183 
18-^ 

184 

184 
I3;i 
18.> 
186 
186 
1 86 

187 
1ST 

185 
ISK 

188 
188 

189 

190 
190 
190 

190 

191 

191 

192 
19*2 

192 

193 

193 

194 
194 
194 

194 

195 

196 
196 
196 

196 

197 

197 

198 
198 

198 

199 

199 
*200 

200 

D. 

9-995752H 
9-9957.350 
9-9957  1 72 
9-9956993 
9-9956815 
9-9956635 
9-9956456 
9-9956276 
9 -*995609.5 
9-995.59 1.", 
9-9955734 
9-995.)55-2 
9-9955370 
9-99551S8 
9-9955005 
9-99.54822 
9-9954639 
9-995445,-, 
9-9954271 
9-9954037 
9-9953902 
9-9953717 
9-9953531 
9-9953345 
9-9953159 
9-9952972 
9-9952785 
9-995-2597 
9-9952409 
9-9952221 
9-995203.3 
9-9951844 
9-9951654 
9-9951464 
9-9951274 
9-99^1084 
9-9950893 
9-99507O2 
9-9950510 
9-9950318 
9-99501-26 
9-99499.13 
9-9949740 
9-9949546 
9-9949352 
9-9949158 
9-9948964 
9-994S7)'.9 
9-9948573 
9-9918377 
9-9948181 
9-9947985 
9-9947788 
9-9947591 
9-9947393 
9-9947195 
9-9946997 
9-9946798 
9-9946599 
9-9940399 
9-994G199 

n 

COSIT 

L 

Dif 

Secant 

Covers. 

CoMng. 

Dif 

Tang. 

Verseds. 

Cosec. 

Sine 

.“JM  Deg.  81. 


(266)  9 De^. 


J4:i45|,,„.  J8-t3ii>55  li  aimin':  I.wnBU  (;-:>l37:»l.'> 
I.M7'>I  8|r,j,,3  843278^  (i-.7807;i47  IjSHsar.  8-30I  S8i'.f, 
1.470091  84'29909  S-3fi90j9.4  1589809  '■  ■:'.Hi()t.51 

157  ’963  8437087  r.-8,'.74'376  l.'ig-rTOI  fi  -’783868 

1575838  8434164  6-.T45S8S6  1595774  »•  »no.'i5I5 

1578708  8491292  8-3349993  1598757  6-254S58S 

1 58158 1 2H-0  84 1 841 9 ri-3997884  1601740  6-94:)3086 
1584453  84 15.547  C-.31 13989  1604724  6-2316007 

1.587,325  8412675  e-'.WPOTr.  1607708  8- > 

•.■]  1.590197  no.!  ',  8409803  6-2S85295  1810692  fi-20851061 

10  l.593069;gl:(8406931  6-2771933  1613677  6 1970279 

1 1 1 595940  oj;.;„IS404060  6-26.5b984  1 6 1 6682  6- 1 a55K6 
1 '2|  1 5988 1 2 r,a4  ;|840 1 1 88  6'2546446  1 6 1 9647  8- 1 74 1 8851 

143 1 6 16926.32  8 1 6232 
•2,594  1614618  6151,508.' 


i.>  ,4p'42l  0275 

1 8 16IO'297p^:  'l8:i89703p-21(K)3.49 

17  16131 67.:„.l , 8.3868.13k!  ■ 1 989843 

1 8 1 6 16038  8.383962:8'  1 879725 


NATURAL  SINES, 


1 aiig.  Cot.mj;. 


1 8 1 6 l60.38,.j”.J.]  8.383962I8- 1 87972,4 

19  1618909|,,„lJs38109lj6-177000,3| 

20  1 621 779  qe-  , 18.378921  6- 1 660674 


I »:i7892I  o-18(.Ot>74 

1 62465()l„o-,j8.375;1.40,6  -1551738 

1 o/.  1 1 * <7  I rir. 


241 1 633260  8.366740  6-1 227253 

1636129  no  ',8.363871  6-1119861 
1638999  ,,’^1,8361001  6-10128.40 
1 64 1 868  83581 32  6 -09062 1 9 

1644738  83.45962  6-0799964 

1647607  y 8352.393  o-0tl94O85 
1650476  8349.424  6-0588580 

165:3345  83466.45  6-0483445 

1656214  834S7S6  6-0378680 

1659082  834091 S 6 0274282 

1661951  18338049  6-n  1 70->.-,o 

1 6648 1 9 „og®|8335 181  6 -006658 1 
1667687  jggg  8332313  5-9963'274 
1670556  yy.L  8329444  5-9S60326 
1 67342.3  • 8326577b-9757737 

1 67629 1 .;a^“|8323709 .4-9655.504 
1 679 1 59  ,,"™|8.32084 1 5-9553625 
1 68'>026j,V  ’ ' ,83 1 79745-94.49098 
42  168489 
43 1687761 

44  16906-28 

45  1693495 

46  1696362 

47  1699228 

48  I 

49  1704961 

50  1 707828 
I I 

52  I 

53  1 


.,83179745-94.49098 
83I5I06L5-93509-22 
B319939I5-9250095 
B.309372'5-91 49614 
8306505  5-9049479 
83036S814-H949688 
300772  5-8950238 


8295039 


8292n-25-8.453921 


4-84.45820 


8286440 

5 -83580.53 

8283.575 

8280709 

5-8I63510 

827784415-8066732 


5-7970280 


82721 1 31.4 -78741. 4.3 


8-26rt383  .■> 

•7682867 

8263518  5 

•7587705 

637563P'- 1066360 
6405.40|6-0955I74 
64.3537  6-0844381 
6465-25  6-0733979 
049513  6-06-23'.)67 
65-2.401  6-0514343 
655489  6-0405103 
658478  6 -0296247 
661467  6-0187772 
664456  6-0079676 

667446.4- 9971957 
670436  5-9St  4614 
67.3426  5-91j7644 

6764 17. 4 - 96.4 1045 
67940"  5-9.444815 
682398 5 9438952 
6853110  5-933,3455 
688381  5-9228.3-22 
69137.3  5-91235.40 

694366.4- 90191.38 
097358  5 -S9 1.4084 
700351  5-8811386 
703344  4-8708042 
70633S  5-8605051 
7093.31  5-8502410 
712325  5-8400117 
7 153-20  5-8-298172 
718314  5-8196572 
72I309  5-S0953I5 
72430411 -7994400 
727300  5-79933-25 
73(12963-779,3.488 


&c.  Tab.  10: 


Socaiu  I Vers.  ID.  ICosin 


1 .01 24651 
1-0125118 
1-01-2.4586 

l-0126055|0l24486|,._ 
l-01'26524  012494,-l  y’' 
l-0I26995»12540'2)t; 
1-0127.466  0125862^^  : 
I -01279.39  012632-2 
I -01-284 1?  0120784 
I -01 -28886  01 2724  6 
I-0I2936I  0127709*'' 

I 0129837  OLJHI-fs 
10130314  012863-71.  - 
1-0130791  0i'29i03 
1-0131270  0129569 
1-01317.40  0130036 
1-01.322.70  0130504 
1-0132711  0130973' 
10133194  0131443  J 
1-0133677  0I3I913!„ 
1-0I34I61  0132385 
1-0134646  0132857  *, 
l-0135l5'20133.330;t.;'j 
1 -(113561 8 01 53804 
l-OI36106‘“’'’''-"*‘ 
1-0136595 
1-0137084 
1-01.3*574 
1-0138066 
-0138.458 


19864293 

9863815 


■01.-19051  0137144  Jg, 

-0139545  0137625 
-0140040  01.38106 
•01405,3601,38538 
•01 4103-2  0139071  'J' 

•0141,430  0139555  7. 

•01.42029  0140040  ][g 
•0I425SS  0140525 
•0  U.30'28  0 1 4 1 0 1 2 to7h'W3988 
•01435300141499  ;“' 

-0144832  0141987 
•0144535  0142476 
•0145039  0142965 
•0145544  01-43456*0, 

•0146050  0143947  to 
-0146556  0144439  ti 
•0147064  0144932” 

•0147572  UI45426  to 
•0148082  0145921 


147908  , 
148407  7 


riMWiagawi 


1727300  5-T8933-25  1-0148082 
173(l-296p-779,3.-.88  l-0U8592l014&417j 
1733-292  5-7693588  I -0I49IO3  014691.3 
1736283  5-7594122  I -OI496I6|0147410| 

1 739285  .V7494889  1-01.5012 
1742-282  j-739.’.988  1 -015064, 

1 745'279  5 ■ 7‘2974 1 6 1 0 1 5 1 1 58j0 1 48907 
5748277  5 - 71991701 -015I67301 49407; 
1751275  5-7101256  I -0152190  0149909 
17S4273  5-7003663  1-0152708  0lo041 1 ' 
1 ■-57'272  5-6906394  1-015.3226  01509L 
1760271  5-6809446  l-01537460151418f, 
1 7 63270  5 -67 1 ‘>81 8 1 -0154266  0151 922r 


Cotan-l  Tanjj.  | Cosec.  ICovers 


9850091 
■9849589 
9849086 
.19848582 


f 


i 1 1 a5 


Ct)sme 


Cosec.  IVerseds. 


Cotang. 


9-«‘i.^3787 

‘j-92mn 

9-9'24y3M 

9*9‘’4785S 


9*Of2ii9ool 

9'9'U0437| 

9*9-J3895‘.' 


9-2‘228298 


Cosine  tPifl  Secant  I Covers.  iCotang.lDif I Tang.  IVersods.l  Cosec.  ID.I  Sme 


LOG.  SINES,  &C. 


3M  2 


Deg.  8Q. 


Sme  IDif  Covers 


82i3427 


8220565 


8194809 

8191948 

8189087 

8186226 

8183365 

8180505 

8177645 

8174785 

8171925 

8169065 

8166205 

8163346 

8160486 


8097621 

8094766 

8091910 


NATURAL  SINES,  &C. 


Coscc.  Tang.  Cotang., 

5-7587705  1^63270  5-6712818  1-0154266  01519221 
5-7492861  1766269  5-6616509  1-0154787  0152428 
5-7398333  1769269  5-6520516  1 0155310  01 52934 
5-7304121  1772269  5-6424838  1-0155833  0153442 
5-7210223  1775270  5-6329474  1-0156357  0153950 
5-7116636  1778270  5-6234421  1-0156882  0154458 
5-7023360  1781271  5-6139680  1-01574080154968 
5-6930393  1784273  5-6045247  1 -0157934  0155479 
5-6837734  1787274  5-5951121  1-01584620155990 
5-6745380  1790276  5-5857302  1-0158991  0156502 
5-6653331  1793279  5-5763786  1-0159520  01.57015 
5-6561584  1796281  5-5670.574  1 -0160050  0157529 
5-6470140  1799284  5-5577663  I -0160582  01.58044 
5-6378995  1802287  5-5485052  I -0161 1 14  0158559 
5-6288148  1805291  5-5392740  I -0I6I647 0159076 
>5-6197599  1808295  5-5300724  1 -0162181  0159593 
5-6107345  1811299  5-5209005  1-0162716  0160111 
5 -60 1 7386  1814303  5-5117579  1-01 63252  0 1 60630 
5-5927719  1817308  5-5026446  1 -0163789  0161 1,50 
5-5838343  1820313  5-4935604  1-0164,327  0161670 
5-.5749258  182.3319  5-4845052  1-0164865  0162192 
5-5660460  1826324  5-4754788  1 -0165405  0162714 
5-5571951  1829330  5-4664812  1-0165946  0163237 
5-5483726  18.32337  5-4575121  1-0166487  0163761 
5-5395786  1835343  5-4485715  I -0167029  0164-285 
5-5308129  1838350  5-4396,592  1 -0167573  016481 1 
5 -52207.54  18413535-43077501-016811701 65337 
5-5133659  1844365  5-4219188  I -0168662  0165864 
5-5046843  1847373  5-4130906  I -0169-208  0166392 
5-4960305  1850382  5-404-2901  1-0169755  0166921 
5-4874043  1853390  5-3955172  1-0170303  0167451 
5-4788056  1856.399  5-3867718  I -0170851  0167981 
5-470-2342  18,59409  5-3780538  I -0171401  0168513 
5-4616901  1862418  5-3693630  1-0171952  0169045 
5-4531731  1865428  5-3606993  1-0172503  0169578 
5-4446831  1 868439  5 -3520626  1 -0 1 73056  0170112 
15-4362199  18714495-3434527  1-017360901706-17 
5-4277835  18744605-3348696  1-01741630I7118-’ 
4193737  1877471  5-3263131  1-01747190171718 
5-4109903  1880483  5-3177830  1 -0173275  01 72?,56 
5-4026333  1883495  5-3092793  1 -0175832  0172794 
5-.3943026  1886507  5-3008018  1-0176390  017.3.332 
5-3859979  18895-20  5-29-23505  1-0176949  0173872 
5-3777192  1892533  5-2839251  1-01775090174413 
5-3694664  18955465-2755-255  1-01780690174954 
.'.-.3612393  1898559  5-2671517  1-0178631  0175496 
5-3530379  1901573  5-2588035  1-01791940176039 
5-34486-20  l904587  5-.!.i04809  1 -0179757  0176583 
5-3367114  1907602  5-2421836  1-0180321  0177127 
5-.328586I  1910617  5-23391 16  1 -0180887  0177673 
5-3-204860  19136.32  5-2256647  1 -01814.5.3  0178219 
5-31-24109  1916648  5-2174428  1 0 1 82020  01 78766 
5-304.3608  1919664  .5-209-24.59  1 -018-2588  0179314 
5-290,3.3.54  192-2630,5-20107.38  I-0183I580179863 
5-2883347  1925696  5-19-29264  1 -018.3728  0180413 
1-2803.587  192871.3  5-1848035  1-01842980180963 
5-2724070  1931731  5-1767051  1-01848700181515 
5-2644798  1934748  5-1686311  1-0I854430I82067 
5-2565768  1937766  5-160.581.3  1 -0186017  01826-20 
5-2486979  1940784  .5-15-25557  1-0186.591  0183174 
.5-2408431  1943803  5-1445540  1 -0187167  01837-28 


I Secant  iCotan.l  Tang. 


r 

I 


10  Deg. LOG.  SINES,  &c. ^(269) 


0 

1 

8 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 
13 
U 
13 
16 
n 

13 

19 

20 
21 
22 
23 
94 

25 

26 

27 

28 
2>J 

30 

31 

32 

33 

34 
33 

36 

37 

38 

39 

40 

41 

42 

43 

44 
43 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 
5T 

58 

59 

60 

Sine 

Dif 

Verseds. 

Tang. 

Dit 

Cotang. 

Covers. 

Secant 

D. 

Cosine 

6i 

5l 

5c 

57 

5t 

5t 

5*; 

5; 

5', 

51 

5( 

4S 

4t 

4f 

41 
U 
4^] 

42 
41 
4t 
3y 
38 
37 

30 

31 
34 
33 
3‘2 
51 
30 
29 
•28 
'27 
20 
25 
■24 

O'? 

22 

21 

2C 

19 

18 

n 

If 

1.1 

M 

12 

I'i 

u 

ic 

s 

0 

£ 

< 

4 

5 

1 

c 

9-2396702 
9-2403861 
9 241 1007 
9-2418141 
9-2423264 
9-2432374 
9-2439472 
9-2446338 
9-2433632 
9-2460693 
9-2467746 
9-2474784 
9-2481811 
9-2488827 
9-2493830 
9-250282-2 
9-2509803 
9-2516772 
9-2323729 
9-2330675 
9-2537609 
9-2544532 
9-2551444 
9-2558344 
9-2365233 
9-2572110 
9-2578977 
9-2585832 
9-2592676 
9-2599509 
9-2606330 
9-2613141 
9-2619941 
9 ■26-26729 
9-2633507 
9-2640274 
9-2647030 
9-2653775 
9-2660509 
9-2667232 
9-2673945 
9-2680647 
9-2687338 
9-2694019 
9-2700689 
9-2707348 
9-2713997 
9-272d635 
9-27-27263 
9-2733880 
9-2740487 
9.-2747083 
9-2753669 
9-2760-245 
9-276681 1 
9-2773366 
9-2779911 
9-2786445 
9-2792970 
9-2799484 
9-2805988 

7159 
7146 
7134 
7123 
7110 
7098 
7086 
7074 
7063 
7051 
7038 
7027 
7016 
7003 
6992 
6981 
6969 
6957 
6946 
6934 
6923 
691-2 
6900 
6889 
6877 
6867 
6855 
6844 
6833 
6821 
681 1 
6800 
6788 
6778 
6767 
6756 
6745 
6734 
67-23 
6713 
6702 
6691 
6681 
6670 
6659 
6649 
6638 
66-28 
6617 
6607 
6596 
6586 
6576 
6566 
6555 
6545 
6534 
6525 
6514 
6504 

DTf 

10-7603-298 

10-7596139 

10-7588993 

10-7581859 

10-7574736 

10-7.567626 

10-7560528 

10-7553442 

10-7546368 

10-7539305 

10-753-2254 

10-7525216 

10-7518189 

10-7511173 

10-7504170 

10-7497178 

10-7490197 

10-7483-2-28 

10-7476271 

10-7469325 

10-7462391 

10-7455468 

10-7448556 

10-7441656 

10-7434767 

10-7427890 

10-7421023 

10-7414168 

10-7407324 

10-7400491 

10-7393670 

10-7386859 

10-7380059 

10-7373271 

10-7366493 

10-7359726 

10-7352970 

10-7346225 

10-7339491 

10-7332768 

10-7326055 

10-7319353 

10-7312662 

10-7305981 

10-7299311 

10-7292652 

10-7286003 

10-7279365 

10-7272737 

I0-72rtr.I20 

10-7'2595l.-; 

10-7252917 

10-7246331 

10-7239755 

10-7-233189 

10-7226634 

10-7220089 

10-72135,55 

10-7207030 

10-7200516 

10-7194012 

8-1816220 
8-1830648 
8-1845051 
8-1 859431 
3-1873786 
8-1888118 
8-1902426 
3-1916710 
8-1930971 
8-1945208 
8-1959421 
8-1973611 
8-1987778 
8-200I92I 
8-2016042 
8-2030139 
8-2044213 
8-2058264 
8-2072293 
3-2086298 
3-2100281 
3-2114241 
8-2128179 
8-2142094 
8-2155987 
8-2J  69857 
8-2183705 
8-2197531 
8-2211334 
8-2.225116 
8-2238875 
8-2252613 
8-2266329 
8-2280023 
8-2293695 
8-2307345 
8-2320974 
8-2334581 
8-2348167 
8-2362732 
8-2375275 
8-2388797 
8-2402297 
8-2415777 
8-2429-235 
S-244-2673 
8-2456089 
8-2469485 
8-2432860 
8-2496214 
8-2509547 
8-2522860 
8-253615‘2 
8-2549424 
8-2562675 
8-2575906 
8-2.589117 
8-2602307 
8-261.5477 
8-2628627 
3-2641757 

9-2463188 
9-2470569 
9-2477939 
9 -2485.297 
9--2492643 
9-2499978 
9-2507301 
9-2514612 
9-252 19 1-2 
9--2529200 
9-2536477 
9-2543743 
9-2550997 
9-2558240 
9-2565472 
9-2572692 
9-2579901 
9-2587099 
9-2594285 
9-2601461 
9-2608625 
9-2615779 
9-.2622921 
9-2630053 
9-2637173 
9-2644283 
9-2651382 
9-2658470 
9-2665547 
9-2672613 
9-2679669 
9-2686714 
9-2693749 
9-2700772 
9-2707786 
9-2714788 
9-2721780 
9-2728762 
9-2735733 
9-2742694 
9-2749644 
9-2756584 
9-2763514 
9-277IW34 
9-2777343 
9-2784242 
9-2791I31 
9-279S009 
9-2804S78 
9-281 1736 
9-2818585 
»-2825423 
9-2832251 
9-2839070 
9-2845870 
9-2852677 
9-2859466 
9-2866-245 
9-2873014 
9-2879773 
9-2886523 

7381 

737C» 

7358 

734ti 

M35 

7323 

7311 

7300 

728b 

7277 

7266 

7254 

7243 

7232 

722( 

7209 

7198 

7186 

7176 

7164 

7154 

7142 

7132 

7120 

7110 

7099 

7088 

7077 

7066 

70.56 

7045 

7035 

7023 

7014 

7002 

6992 

6982 

6971 

6961 

6950 

6940 

6930 

6920 

6909 

6899 

6389 

687R 

6869 

6858 

6849 

6838 

6828 

6819 

6808 

6799 

6789 

6779 

6769 

67.'i9 

6750 

10-7536812 
10-752»431 
10-7522061 
10-7514703 
10-7507,357 
10-7500022 
I0-7492698 
10-7485388 
10-7478088 
10-7470800 
10-74635-iJ 
10-7456257 
10-7449003 
10-7441760 
10-7434.528 
10-7427308 
10-7420099 
10-7412901 
10-7405715 
10-7398539 
10-7391375 
10-7384221 
10-7377079 
10-7369947 
10-7362827 
10-7355717 
10-7348618 
10-7.341.530 
10-7334453 
10-7.327387 
10-7320331 
10-7313286 
10-7306251 
IO-7'299228 
10-729.2214 
1 0-72852 12 
I0-72782-2O 
10-7271238 
10-7264267 
10-7257306 
10-7250356 
10-7243416 
10-7236486 
10-7229566 
10-7222657 
in-7215758 
10-7208869 
10-7201991 
1 0-7 1. .15 12-2 
10-7188264 
10-7181415 
1 (>-71 74577 
10-7167749 
10-7160930 
10-71541-2-2 
10-7147323 
10-71405.34 
10-71337.55 
10-71-26986 
10-7120-227 
10-71 1.-U77 

9-9171650 

9-9170U4 

9-9168638 

9-9167131 

9-916.56-24 

9-9164117 

9-916-2609 

9-9161100 

9-9159591 

9-9158082 

9-9I56572 

9-9155062 

9-9153551 

9-9152040 

9-91505-28 

9-9149016 

9-9147504 

9-9445991 

9-9144478 

9-9142964 

9-9141450 

9-9139935 

9-9138420 

8- 9136904 

9- 9135388 
9-9133872 
9-9132355 
9-9130837 
9-9129319 
9-9127801 
9-9126282 
9-9124763 
9-9123244 
9-91217-23 
9-9120203 
9-9118682 
9-9I17I61 
9-91 15639 
9 9IUII6 
9-9112593 
9-9111070 
9-9109547 
9 -9108022 
9-9106498 
9-9104973 
9-9103447 
9-9I0I921 
9-9100395 
9-9098868 
9-9097341 
9-90958 1 3 
9-909428.5 
9-9092756 
9-9091-227 
9-91)89697 
9-9088167 
9-9086637 
9-9085106 
9-908357,5 
9-9082043 
9-9080510 

i 0-0066485 
10-0066708 
10-0066932 
10-0067155 
10-0067379 
10-0067604 
10-00678-29 
10-0068054 
I0-n068280 
10-0068506 
10-0068752 
10-0068959 
10-0069186 
10-0069413 
10-0069641 
10-0069869 
10-0070098 
10-0070327 
10-0070556 
10-0070786 
10-0071016 
10-0071247 
10-0071478 
10-0071709 
10-0071941 
10-0072173 
10-007-2405 
10-007-2638 
10-0072871 
10-0073105 
10-0073339 
10-0073573 
10-0073808 
10-0074043 
10  0074278 
10-0074514 
10-0074750 
10-0074987 
I0-0075-2-24 
10-007.5461 
I0-(8)75699 
10-0075937 
10-0076176 
10-0076415 
10-0076654 
10-0076894 
10-0077134 
10-0077374 
I0-OO77615 
10-0077856 
10-0078098 
10-0078340 
10-0078582 
10-00788-2.5 
10-0079068 
10-0079311 
10-0079555 
10-0079799 
10-0080044 
10-0080289 
10-0080534 

•2‘23 

‘115 

2'2.5 

‘2‘25 

226 

226 

226 

227 

227 

227 

228 
'228 
■229 
‘229 
•229 
'230 
2.30 
231 
231 

231 

232 
232 

232 

233 
2.33 

234 
234 

234 
233 

2.35 

235 
2:^6 

2.36 
237 
237 
237 
258 

2.38 

2.39 
■2.39 

239 

240 
240 

240 
■241 

241 

242 

242 
•242 

243 
243 
243 
■24+ 
2+4 
2+5 
■2+5 
245 

9-993351.5 
9-993329'3 
9 -993306b 
9 993-3845 
9-993-26-31 
9-993'2396 
9-9932171 
9-9931946 
9-9931720 
9-9931494 
9-9931268 
9-9931041 
9-9930814 
9-9930587 
9-9930359 
9-9930131 
9-9929902 
9-99-29673 
9-9929444 
9-9929214 
9-9928984 
9-9928753 
9-99-285‘22 
9-9928291 
9-99-28059 
9-9927827 
9-9927595 
9-9927362 
9-9927129 
9-99-26895 
9-992666I 
9-9926427 
9-99-261 9-2 
9-9925957 
9-992.5722 
9-9925486 
9-99-25-250 
9-992.5013 
9-9924776 
9-9924.539 
9-99-24301 
9-9924063 
9-9923824 
9-99-23585 
9-99-23346 
9-9923106 
9-992J866 
9-992'2626 
9-992-2385 
9-99-22144 
9 ■992 190-2 
9-992I660 
9-9921416 
9-99-2117.5 
9-99-2093-2 
9-9920689 
9-9920445 
9-9920201 
9-9919956 
9-9919711 
9-9919466 

■J 

Secant 

Covers. 

Cotang. 

Dif 

Tang. 

Verseds. 

Cosec. 

D. 

Sine 

Deg.  79. 


(270)  llDcJg.  NATtlRAI,  SINES,  ( 


Tab.  1^). 


Cov(™ 

1 Coscc.  ITang. 

Vers. 

S09l910  5-4+Otl4.'Jl  1943S03  j l44.M40| 
^ B0890A5  5 '2330 121  1 946822  5- 1 36o763j 
„ 80B6199  5-22.V20i0  1949841  ;>-1286224| 
r;  8083344  5 •«  1 742 1 li  1 93286 13  1 2W692 1 
180490  5-20966 18 1933881  3-lI<27833i 
. .18077635  5 -20 1 9 2.54M  93  891 1 1 3 •! 04  9024 1 
■?lM747bOi3- 1 942 1 25|  1 961 9-2'.>  5-m'7IM  -26; 


, 8071926  5-1863228  1964943  5-i 
t 8069072  3- 1 788363  1 967964  5 •' 
. , 80662 1 8 5- 1 7 1 2 1 28  1 970986  3-i 
8063364  5-1633924  1974008  3'i 
■ 8060310  3 1539948  1977031  3-i 

44  2BM  8057656  3-1484199  1980033  3-i 
97  no.’,  -8034803  5-1408677  1983076  3-i 
30  r,o,o  80519303-1333381  19S6I003-i 
0.-5i.‘,o't-  8049097  i-1238309  19891-24  3-i 
J 8046244  3-1 183461  1992148  3-1 
8043391  3«1 108833  1993172  5-1 
■„8040339|3-1034431  1998197  51 
8037686  5-0960248  2081222  +■' 
; 8034834  3-0886'.>84  2(X>424S 
8031 982  3-0812339  2007274  *•! 
; ■ 8029 1 30  5 -07390 1 2 20 1 0300  -i 
8026278  3-0^3701  2013-.27  -i'! 
8023427  3-0392606  2016334  -I'! 
80-20373  3-0519726  2019381  -l-l 
i 8017724  5-0447060  20224094-1 

8014S73  5-0374<O7  '2I8J3437  *■' 
801202-2  5-0:io.’367  '-'(828465 
.1,8009171  5-0230 137  2031 494  -I' 
, 80tk7J2I  3-0158317  2054323  4-1 


8(KX)620  3-0013303  2040382  4 
•>R3o  1 '2043612  4 

■>a5!  39949‘20)4-9873323  2046640  -» 
-'siw  ' ■ 4'9N)-234  1 -20 19674  -* 

7989221  4 -9731964  '2032705  4 


0892061 
08139-28 
0736il25 
0638352! 
0380907; 
030369(?l 
042670oj 
0349933, 
02733951 
0197078: 
0120984! 
00451  111 
99694591 
9894027) 
9818813 
9743817 
96690371 
9594474 
9320125 

9445990 

9372068 

9298358 

92248.59 

9151570 

907S491 

9O056?(' 

8932956 

8860499 

8788-248 

871('620l 


,7936371  4-9631591 


I 

I 


4-1 

,,^i|7983522p.  -8591 42 112056769  4-1 
.rTll79S()673  4-9321433  2061801  4-! 
7977824  4-9431687  20648.34  4'( 
17974976  4-9382120  2067807  4‘! 

»fu»r>irt»  A.a*n.iin 


- 7969279  4-9243386 207393414-! 
4^7966431  4-91746I6>2(«/:».;k14-! 

.7963382  4-9103844 
79607.33  4-9037267 
-1*4  7937887  4 

7953039  4-8900700 
no ..  79.52192  4-a8,32707l'2n!«143  4-' 
ci;  794934.5  4-87C4W7  209.5181  4-' 
7946498  4-8697299  -2098218  4-' 
794.3651  4'36-29883  2101233  4'' 
“t,  794080.5  4-8.562637  21  (W29.3  4- 
7937938t4-84936'2l  2I0733I 


4-86443.59 
4-837-2719 

.1 : ll79S()673l4-932 1 4331206 1 801  |4-S30 1 282 
4-84  3004.5 

4-83.59010 

-’848  27  4-931-2754  2070900  4-8'288174 

-- , „ 796927914  -924.3 586  207393414-82 1 7.V36 
■S147096 
4-8076854 
4-8006808 
-7936957 
-“86730C( 
4-779783 
4-7728568 
4-76.5949( 
4-7.590603 
4-7521907 
■7453401 

793.51  12|4-8428774|21 1036914-7385083 
|7932266|4-83621 14|21 13407|4-731695 
2116446 

211948614-71812.5 
: j79‘2S7*Hl4-8 1 63258J2 1 22525 

4-7046.301 


■0187167  0183728 
■0187743  0I84284| 
■0188321  0I84840C, 
■0188899  0185397177 
■0189478  0185955r?'? 
■01900.59  0186514C, 
■0190640  0187073"- 
■0191222  0187634L’ 
■0191805  01881956;?, 
-0I9-2389  0188757?": 
■0192973  018932W?"? 
•01935590189884|x"t 
-0194146  0190448 
■0194734  019101 4|"”' 
■0195329  01 9 1580f;' 
•0195912  0192147] 
-01965U-2  0I9-27I.5 
■0197093  0193-284! 
•OI97686  0I93853-,.- 
•0198279  0194424.’' 
-019887.3  0194995 
■0199468  0195567 
■0200064V196140  ;?■ 
0-2(H)661  0196714??, 
■02012.59  0197288  7?* 
■0201858  0197864  .1 
•020->457  0198440  ? 
-0-203058  0199017  ?_. 
-0-20366<.0I9959.5  .’ 
31-20426-2  0200n3?.- 
-0-204866  0200753 
•0205470  0201333 
•0'.>06075  3201914  7“' 
31-206682  020-2496  ? 
•0207289  0-203079 


31207897 

•(820S506 

•0209116 

•0209727 

3)210939 

3)2109.52 

3)211566 

3)-212180 

3)212796 

•0213413 

•0214030 

3)214649 

•0215268 

3)215888 

3)216510 

•02171.32 

•0217755 

•0218379 

•0219004 

-0-219630 

•0'220257 

•0220885 

3)221514 

■0222144 

■0222774 

3)223406 


0203663  ■; 
0204248  ■; 
18204833  ! 
0205419h-- 
0206006 
0206594k-. 
0207182 
0907772153^ 
0208362ry, 
02089  53r.’l‘ 
02095 
021OI38r, 
0-21 0732  ■; 
0211326 
0211921 
0-212517 
02131141??; 
021371' 
021431  IT"  ■ 
0214911 
02155inU, 

02161  iir" 

021671; 
0-2n3I( 
0217920 
02I85'241 


Sine 


Deg.  78. 


11  Deg. 


g 

Sine 

■ 

B 

9*2818967 

3 

9-282,5441 

4 

9-2831905 

5 

9*2838359 

e> 

9*2844803 

R 

9-2851237 

E 

9*2857661, 

E 

9-2864076 

10 

II 

9*2876875 

12 

9-2883260 

13 

9-2889636 

14 

9-2896001 

15 

9->9023.57 

16 

9-2908704 

17 

9-2915040 

18 

9-2921367 

19 

9-292768.5 

20 

9-2933993 

21 

9-2940291 

22 

9-2946580 

23 

9-2952S.59 

24 

9-2959129 

2.5 

9-2965390 

-26 

9-2971641 

27 

9-2977883 

28 

9-2984116 

29 

9-2990339 

30 

9-2996553 

31 

9-3002758 

32 

9-3008953 

33 

9-aiI5140 

34 

9-3021317 

35 

9-3027485 

36 

9-3033644 

37 

9-3039794 

38 

9-304.5934 

30 

9-3052066 

40 

9 -.30.58 139 

41 

9-3064303 

42 

y*;3070407 

43 

9-.3076.503 

B 

9-3082590 

B 

9-3088668 

46 

9-3094737 

47 

9-3100798 

48 

9-3106849 

m 

9-3112892 

y *3 11 8926 

51 

9-3124951 

.52 

9-3130968 

53 

9-3136976 

54 

9-3142975 

55 

9-3148965 

56 

9;ai  54947 

55 

9*3160921 

58 

9-3166885 

Irn 

9-3172841 

9-3178789 

S495 

(148-1 

6474 

6464; 

04.^ 

6444 

0434 

0424 

I3 

[6404 

6393 

6.38.> 


16303 
[6330 
0347 

I0-70849^|8-28rt  1 PAO 


10318 


62ys| 

62S9 


6270i 

6201 


Ut-71940i2p*264l757l9'238659a--j^  10-71 13477  9-9080510 

14J'7IR*7S 1 lO.^lQ^'jj’rij.on'Totmt 


LOO.  SINES,  SsC.  ' 


Cosec. 


iVerseds. 


10  7187.51-  8-2M486T  SI-28!I.T28 
10-7181033  8-2fi67!)i7!) 

I0-7174559  8-2381038  9 
10-71  (■.809318-2694078  9-29 1 34241", 


|10-7U1184l|8-2707109p-29‘>012.1  ;™f!l0-7ll79874' 
I•3720119P‘3938817"|;^3 


10-7155197 


'10-71487fi3|8-27331Il|9-a93:;.')(iiJ  . 10-70fi6.5od9-9069773 

1-29+01 7-.‘  ,y^  lH-70598-28  9-90682.36 


10-7066007 
, 10-7059709] 

I0-7053430| 
10-7047141 
10-7040871 
10- 70.3+6  lol 
‘jlU-7028359 
10-7023117 


634 

6333 

6323 

631 +1 

6305 

6195 

6187 

6177 

6168 

6159] 

6150 

6l+0' 

6I32| 

61331 


8-S963660  9-.'K).V!183 
8-2976289  9-305.s68« 
8-2988899  9-3065187] 
|10-7015884  8-3001491  9-307167' 
[10-7009661  8-3014064  9-30781.5.5 
10-7003447  8-30>366I9  9-3084626 
'10-6997242  8-.3039156  9-309ln8s| 
|l0-699I047  8-305167.5  9-3097.541 


6096] 

6087 


6061 

6051 


603.5 


10-7078633  8-2874735f>-.1006.-)93 


:I0-7072315  8-28.S749.5 


S-3900-J36 


9-.T0129.54 

9-3019514 


8-391 2958P-3026066' 


|bf>‘2G 

|G()0‘ 

!e‘»598 

^?p|lO-7(K)OI96, ‘9-9054392 
8.571, 

10-6987046j9-905I310! 
10-698(14869-9049769 


8-292.5661 

6-2938346] 


9-.3033609 

9-3039143 


8-3951013p-3045667 


|I0-6984860|8-306417.5 
10-6978683 
10-6972515 
1 10-6966356] 
110-6960206 
10-6954066 
10-69479.34] 
10-6941811 


9-310393.5,- 


9-3110421 
9-3116848|^f‘| 
9-3123266 


8-3076657 
8-3089122 
8-3101568] 

8-3113991 
8-3126406] 

8-3138798' 

8-3151172, 

8-3163529  9-3 1 5522('J 


(8164 

(1653 


,10-7142339  8-27460S  ' 9 

10-71,3i9->4  8-2759035  9-29468.3cJ  , . 

10-7129520  8-2771967  9-29.53489 
10-7123125  p-2784880  9-3960134  . 

10-71 16740  8-3797774  9-2966769| 
10-71 10364  8-2810649  9-297.339.5 
10-7103999  8-2833504  9-398001 1 
10-7097643  8-3836.341  9-2986f.|H| 
10-7091396  8-3349 1,59  9-.>99">  >1( 
9-2999304 


wv  w J SO*TA  * ” t IV  ^ AOX  I 

57  9-3160921  10-63.39079  8-3358857  9-3256073 

58  9-3166885  10-6833115  8-3370918  9-3262305 

ftn  n./)  I net  A A < t fM.  /.  oa  n.  .............  (TeV-l 


10-682121  IB-3394991 


10-6935697 

10-6929593  8-3175868  9-316159? 
10-6923497  8-3188189  9-3167950 
;10-69I7+108-3200493  9-3174299 
1 0-69 II .332 8-32 1 2779  9-31 80640 
llG-6905263  8-322.5047  9-3186972 
] 10-6899202  8 -.3237298  9-3193295 
10-6893151  8-3249532  9-3199611 
10-6887108  8-3261748  9-3205918 
10-688107+  8-32739+7  9-3212216 
10-68750+9  8-3286128  9^3218506 
10-6869032  8-3298292  9-3224788 


10-6857025  8-33-22569^3237327 
10-6851035  9-333468219-32+358+ 


Covers.  | Cotang. 


Tiuig- 


iDit 


►•2R99P93  10*7100007 

►•!2906713  'ZfV  I0*7093'i87 

1.00 1 <n  .1 1 ” ' * * m.'Ti5Q23c.T.: 


o.^ool 

ro.Vi 

tx54;il 

6j34| 

o5IG 

ojOo! 

tU98 

1^88 

(Hsu 

6471 

CA&2 

6453j 


‘■•U4 


16436 

(545- 


16409 


•3274745 


I5ifl 


Cotang. 


9-907897H 
9-907744,'. 
9-9075911 
10-7086576  9-90743’ 


10-707318-3 


|l0-70465II 
10-7039866 
10 


Covers. 


(271) 


9*9072842' 

9*9071307 


110  008053^  . 
10-00»0780T*^'^ 
10 

10*(H)8-1273|| 

I0  0081520I 
iO-0031767 


9*9066699 

9-90651631 

9-9063625 


10-0082014  *;|^|9*9»17y86 
II0-00822W  .□9-991 773- 
10-0082511  ^;J^i9-99l7489| 


* w jrnoo  r 

7033251  9 -J062087 


10-0083009  [1^39-!  916991 
10-008.3259  ^^>-1-916741 


]l0-7(l'266O,5l9-90f4)549j 
10-7019989,9-905901 1 
I0-701338->  9-9057471 
IO-7OO67Sv|9-905593-.> 
IO-7(K)0l96j9-9054392 
10-699.3617,9-9052851 


10-6973934 

I0-6967.39I 

10-6960857 


I0-695433,3^9-9O43599 


10-6947817 


9-9048-227 
9-904668.5 
9-904.5 1 4 


10-0083508] 
10-00837.591, 
|l0-008401o] 
|10-0084261 
|10  00S45I2 
10-0084764 
!l  0-008501 6 
jlO-0085269] 
10-0085522 
10-008577.5 
10-00860'2«' 
|l0-0036283 
10-0085536 


9-904-20.5.5 


|l0-69413ir.'-9040511 
10-6934813‘9-903896i; 
10-69283->.5|9-9(I374'21 
10-69-2184,59-90.35876] 
10-6915374  9-90343.30 
10-690891-’'9-9032733, 
]10-690'2459]9-9031-236] 
10-689601.5  9-90-29689 
10-6889.5799-9028141 
10-6883 1.5-,' 9-90-26.593. 
10-68767349-90-25044] 
10-687032.5  9-9023-195 


10-0087048 


9*312Pfi75i  • 

9-3 136076  10-6S63924]9-90-2  1 945, 

9-314-2468', 10-685753-2  9-90-20395 
9-3148851  10-6851149  9-90188451 

5366  10fi9+*774  9-901 7294 

IM.+;0'1U  tt  + alAl.tVM  CM  l/\ 


Jl0-6838408*9*90157-t2! 
10-6B.3'205o!9-90I4190 


6358 

10-68-25701  9-9012638 
gqqo  IO-68I936o'9-9OlI08.5 
gj,.;  10-6,813028  9-9009531 
gg.g  10-680670.5  9-9007978 
ggy.  10-6300389  9-9006423 
6298  •0'679403-2  9-9004369 
6290 9-9003313, 
6282  •0'<>78I494  9-9001758] 
|g(U)q|‘('’OO0»UaV|B-3-2!«'2!l>2p-3-22478Sgq-!,  1 0-67752 12  9-9000'202i 
,310-686.3024  8-3310439  9-3231061  10-5768939  9’899864.5 

I-  10-676-2673  9-8997088 

6248  10-6756416  9-8995531 

,:T?  10-67.5(1168  (1-8003073 


10-674392^9-899-2414 


|10-6737695| 
6731471 
6725255 


Tang. 


19-8993973 


9-8990855 

9*898^6 

9-89B7736 


Versed  s. 


Secant 


9*9919406] 
•uuou^mii.  - J9*99 1 yj-’o, 
•(Hi8l0‘26r^39'9PI8974' 


247: 


9'99187'i7 
i-,,.l9-991848()| 
“■* ''9*991823:1 


10*(X)82760 


249 

2j 

249| 

251 

251 


1000S679.3l,.J 


D.l  Cosine 


]9-9917->4(H 


1-251 

-251 

i252| 

'25-i 

253 

-’5a; 

i'25a 

I 

255 


'25(5 


9'991649'2] 
9-9916241 
9-W159yoj 
9-9915739 
9-991548s] 
9-9915'2,-W 
9-9914984 
9-9914731 
9-9914478 
9-9914225] 
9-99l3'.)71 
9-9913717 
»-99134(i'J 
9-991 3-207 
9-991-2952 
9-991 '2696 


10-0087304|„gl 
10-0087.5(8)  .,;"9-991  244o] 
10 

10-miaou7O 
10-0088330  .>5o|9-9PI  167i. 
10-0088588  „ J9-99I141-2 
|l0-0088846.;;.!  9-991 11.5-1' 
|9-9911)896 


■0087.560  .„,;,9-991'2440: 

■00878l6.-,rS9-991'2184 

'■0nS8073,y-.;!9-991I»27, 


lio-oflspio'iijgy! 


110-00893631, T^q|9-99I0637 

|1  (l-00896-22|“- -19-90 1 n37fi 

jlO-0089381 
10-0090141 


i'259 
'261 1| 
1-261 


10-0090402’,, Li 
Il0-009066a',j^' 


9-9910378] 
9-9910II9 
9-9909859 
9-9909598 
9 -99093381 
10-0090923  aL  9-990907 
10-0091185  2go  9-99088151 
10-0091447  ogi:  9-990S.55.3' 
10-0091709  5^9-9908291 
10-0091971  9-9908029] 

I 0-0092'2.-J4  5L  9-9907766 
10-0092493  5L  9-9907502: 
10-0092761.;^  9-9907-239: 
10-0093026  Li  9-9906974 
10-0093290  5^9-9906710 
10-0093555  5L  9-99WM5 
10-0093820  5^9-9906180 
10-0094086 .5^°  9-9905914 
1 0-0094352  2gg  9-9905648 
10-0094618  „g-  9-9905382 
10-0094885  5L  9-9905 115 
10-0095152  oL9-9904348 

J ft.fVkOUOA  A.Aa/\(  et>ni 


ko*(X)95420  r®;  9-P904580 
|10K)095688™  9-99043J2 
|10»009i9J6^**®  9*9904044 


Cpsec.  I Dj  Sine 


'53 

!5! 
AO 
49 
48 
47 
'46 
4A 
44 
|4:  = 
42 
|4i 
40 

jS 

!37 

36 

|3A 

34 

|3.'t 

|31 

30 

29 

28 

26 

i25 

24 

23 

22 

21 

2C 

ly 

18 

17 

16 

15 

14 

13 

12 

II 

10 

9 

8 

7 

e 

5 

4 

3 

2 

1 

0 


Deg.  78. 


NATURAL  SINES,  &C. 
>ec.  |Tang.  )Cotang.|  Set 


' Sine  DillCovers]  Cosec.  Tang.  (Cotang.  Secant  Vers.  D7 

”o  20791 17  ■Wimsa  V80973W  >r2i5(iri  4-70*630l  I ■0-223406  02 1 852+ 

J 20S 1 9n2  79 1 tM  i:>8  4 -803 1 6 1 3 2 1 28tt0h  4 0979 1 00  1 -0224039  021 9 1 29|^ 

2 '20S43U7  ™ ' 791519'!  4-7966000  2131647  4 0912083  1 ■0224672  0219735"  . 

3 '2087652  '*[.  7912348  4-7900702  2134688  4-6845'248  1 -0225307  022(r342  , ' 

4 2090497  7909503  4-783552(1  2137730l4-677S595i  1 -0225942  0220950 

5 209334 1 7900659  4-77705 1 9 2140772  4'67 1 2 1 24!  1 •0226578;022 155b  ^ 

6 2096186  , , 7903814  4-7705099  2143814  4-6645832  1 -0227216  0-222168 

2H44  1 610 

7 2099030  7900970  4 764 1058  2146857  4-6579721  1 •0227854'0-222778g, , 

8 2 1 0 1 874  • ,**  7898 1 26  4 -7576596  2 1 49900  4-65 1 3788  1 -0228493,0-223389  ^ J ,, 

9 2104718  7895282  4-751-2312  215'2944  4-6448034.1  -0-229133  (>-224001  ‘ 

1(1  2107561  7H9'2439  4-7448206  2155988  4-63834571 1 0229774  0‘2246I3 

1 1 2110405  7889595  4-7384277  2159032  4-631 70.56  1 -02304 16|02-2.5-227  * 

12  21 13-248  7886752  4-732(25'24  2162077  4-6251832  1 -0-231059  0525841 

13  -21 16091  ■ ’ 7.883909  4-7'256945  2165122  4-6186783|l  -0231703  0226456  g,, 

14  21 18934 7881066  4-7193542  2168I67  4-6121908 1 -0232343  0227072,-,, 

15  2121777  7878'2-2.3  4-713031:!  2171213  4-6057207  1 -0'23-2994  0227689 

16  2124619  ,”;::  7875.381  4-7067256  2174259  4-5992680  I -0'>33641  0228307 

17  2127462  787-253  8 4-71K14372  217730til4-59'283‘25  l-0‘234'288p228925  g,, 

,18  2130304  7869696  4-6941660  21 80353  4-58641 41  I -0234937  0229544  g,^ 

19  2133146  ,"  ■ 7866854  4-6S79119  2I83400-I-5800129  1-02.35587  02.30164  g„, 

-20  21.35988  786401 2 4-6816748  2186448  4 5736287  1 -(t236-237  0-230785  g„„ 

2 1 2 1 388-29  ' 7861 1 7 1 4-6754548  2 1 S9496  4 -56726 1 5 1 -0236889  0-23 1 407  g JI 

•22  '2141671  ‘"’f  785a3'29  4-6692516  2192.544  4-56091 1 1 1-0237541  0-232030  g" 
23  2144512;;”,  785,5488  4-66.30652  2195593  4-554.5776  1 -02.38195  02326.53  g,, 
1-24  2147353  j 7852647  4-6568956  2198643  4-5482603  1 0238849  0233277  gj^ 
2.5  2150194  7849806  4-6507427  2201692  4-541960S  1 -0239504  0233902  -„g 

‘26  215303.5  ‘”4  7846965  4-C>446(8-.4  2-204742  4-5356773  1 -0-240161  0-234528  g^; 
27  2155876  ,;^"844124  4-6384867  2-2O7795  4-5'294105  1 -0240818  0-2.35155  g,'^ 
|28  2158716  7841284  4-63238,35  2210844|4-5331601  1 ■0-241476  0235782  g„ 

;29  21615.56  7838444  4-626-2967  2213895  4-5169-261  1 ■02421.35,0-23641 1 gj” 

130  2164396  ^*[,"”35604  4-6202263  2216947  4-5107085  1 -0242795 1)237040  g^ 

31  2167236  ” 783-2764  4-6141722  2219999  4-5045072  l-0'243456p237670g^3, 

32  2 1 70076  7829924  4-60S 1 34.3  2 2230.5 1 4 -498322 1 1 0244 1 1 8 0-2J830 1 g„ 

33  2 1 729 1 5 7827085  4 -602 1 1 26  2226 1 04  4 492 1 532  1 -024478 1 0238932  .A 

134  2 175754  7S24246  4-.5961070  2229157  4-486(8)04  1 -0245445  0239565  g„„ 

35  2 178593  ,,”  ‘3782 1 407  4 -590 1 1 74  2'232'2 1 1 4-47986.36, 1 -0246 1 1 0 02  40 1 98 

36  2181432  7818568  4-5841439  223526.5  4-4737428  1 -0246776  0-240832  g^” 

37  2184271 3 781.5729  4-5781862 '22.383194-4676379  1 -0247442  0-241467  g..g 

38  21871 10 ‘”"7812890  4-572'2444|224 1374  4-4615489  1 -02481 10  0242103 g'’_ 

39  2189948  7°"  78100.52  4-56631 83  -2244429  4-4554756  1 ■0-24  8779  0242740  g" 

40  2192786  7807214  4-5604080  2247485  4-4494181  1 -0249448  0-243377  ' 

41-2195624  -7804376  4 -5.545 1 ,34  225054 1 4-443.3762  1 -02501 1 9 0-2440 1 5 

42  2198462  7801538  4 5486344  2253597  4-4373500  1 -02.50790  0244655 

43  2-201300'l”;,  7798700  4-5427709  2256654  4-4313,3‘,)2  1-0-2.5146.3  0245294  g,' 

44  2204137  779586.3  4-.5S69229  225971 1 4-4-253439  1-0-252136  0-24 59.35 

45  2-206974  j”;;:  77930-26  4-5310903  -2262769  4-4193641  1 -0-25281 1 0-246577  ^,7 

46  2-20981 1 7790189  4-5252730  '2265827  4-4133996  1 ■025348(:  02472 1 9 g?.-; 

47  22 1 2648  7787352  4-5194711  '2268885  4-4074504  1 -0254 1 62  0-2 17862  gt? 

48  2215485  2g;.{g|"7845 1 5 4 -5 1 36844  227 1 944  4 40 1 5 1 64  1 ■0-254939  0'248506  gj? 
49-2218321  „„ ^7781679  4-5079129  2-275003  4-3955977  1-02,5,551811249151  g,g 

50  2221 158  ,;“:|^7778842  4-.5021565  2278063  4-3896940  1 -0-256197  0249797  g?2 

51  2223994  :”‘’a7776006  4-4964152  2281 123  4-38.38054  1 -0256877  0-250444  g?l 

52  2926830  7773170  4-4906889  -2-284 184  4-37793 17  1 -0257.558  0-251091  gTg 

53  22-29066 7770334  4-4849775  2287-244  4-3720731  1 -0258240  0251 739  g?g 

54  2232501  7767499  4-4792810  2-290306  4-366229.3  1 -0258923  0252388  gt|, 

55  2235337  7764663  4-4735993  229:;367  4-3604003  1 ■0-25i)607  0253038 g,, 

56  ‘2238172  77618-28  4«46793'24  2296429  4-3545861  1 -0260292  0-253689  g, 

57  224 1 007  7758993  4 -4622803  -2-299492  4-3487866  1 0260978  0254.340  g , ‘ 

58  2-243342  7756158  4-4566428  2302555  4-343001 8 1 -026 1 665  1)254992  g’;: 

59  2246676  J®:;;:  7753324  4-4510198  2305618  4-3372316  1 0-262352  0255645 

60  22495II  ""7750489  4-4454115  2.308682  4-3314759  1-0263041  0-256299  i 


9781476  60 
19780871  59 
: 9780265  58 
! 9779658  57 
I 9779050  56 
(19778442 .55 
1 19777832  54 
9777222  53 
9776U1  52 
9775®)  51 
9775387  50 
9774773  49 
9774159  48 
9773544  47 
9772928  46 
9772311  45 
9771693  44 
9771075  43 
,9770456  42 
9769836  41 
,9769215  40 
: 9768593  39 
9767970  38 
9767347  37 
(9766723  36 
! 9766098  35 
19765472  34 
( 9764845  33 
9764218  32 
9763589  31 
( 976-2960  30 
9762330  29 
9761699  28 
,9761068-27 
9760435  26 
9759802  25 
9759168  24 
9758533  23 
9757897  22 
9757260  21 
97566-23  '20 
9755985  19 

(97.55345  18 

9754706  17 
, 9754065  16 
; 9753423  15 
; 9752731  14 
’9752108  13 

(9751494  12 

( 9750849  1 1 
:97.50203  10 
!i9749556  9 
(9748909  8 
9748261  7 
,9747612  6 
9746962  5 
9746311  4 
,9745660  3 
; 9745008  2 
’9744355  I 
’9743701  0 


>sine  Dif I Vers.  I Secant  ICotan. 


12  Deg. 


LOG.  SINES,  &C. 


(’273) 


Cosiiw  IDifj  Secant  (Covers.  I Cotang.  |Dit1  Tang.  IVersf*ds.(  Cosec.  ID.!  Sine 


3 N Dew. 


Deg.  77. 


(274)  13  Deg.  NATURAl.  StNES,  . 


Tab.  10. 


Sine  Oil  Covers 
TTJmSli  + 

■;L’T  7744821  4 
77419874 

7736:120  4 
773.3487  4 
77.306,34  4 
, ' ■ ■ 7727K2I  4 
;„^“"'2493S4 
7722 1.36  4 
7719323  4 
,-,7716491  4 
‘ 7713659  4 
,77 ICS' ’8  4 
: 7707996  4 
7705163  4 
7702334  4 
[ 7699503  4 
, 7696672  4 
'7693841  4 
7691011  4 
"76H8I8I  4 
,76833.31  4 
7682521  4 
,,„„o  7679691  4 
,]"1i767686'2  4 

767403.3  4 
7671204  4 

766837.3  4 

■'  766.3546  4 


7662718  4 
76.39S90  4 
76.37062  4 
76,342:14  4 
7651406  4 
7648,379  4 


230S6KV 
2311746 
231481  I 
2317876 
2320941 
'23241.07 
2327073 


Coscc.  Taiif;.  Ci.tang 
•44541 15  230s”6K .'  4-.13I4759 
4398 1 76  23 1 1 74  6 4 ■32.37347 
•4:142382  2314811  4-32(8X)79 
■4286731  2317876  4-31 429.3.3 
•423 1 224  232094 1 4-3085974 
■41758.39 '23241.07  1 3029I36 
■4120637  2327073  4-2972440 
'406.35.36  2.330140  4'291.388.3 
■4010616  2333207  4'2S.3947'2 
39.3,3817  2338274  4-2803199 
■3901 1.38  2339342  4 2747066 
.3846638  2342410  4-2891072 
•3792'257  2345479  4-2635218 
■3738015  2348.348  4-2579.501 

•2.323923 

■2468482 
■2413177 
■2358(X)9 
2302977 
34 1 .3438  2366971 14  ■2248080 
3362 1 50  '2370044  4-2193318 
3308996  23731 16  4-21. 38690 
3255977  2376189  4"2084196 
3203090  2379262  4-202983.3 
3 1 50336  2382336  4 ■ 1 975606 


406.35.36  2.330140 
■4010616  2333207 
39.3,3817  2336274 
■3901 1.38  2339342 
.3846638  2342410 
■3792257  2345479 
■3738015  2348.348 
36839 10 '2.35 164 
3629943  235468 
■55761 13 '23.377.38 
■3.322419 
.346886 1 


3O9771.3|23854I0i4' 


3045225  2388485 


■2992867 


2.394635, 
23977II  4- 
2836576|240078b|4- 
4- 


23881.39 

2390984 


764.37.3  > 4 

764292.3  4 

7640098  4 

■>8-'>6  * 
76.34445  4 

ojl  7631619  4 
7628793  4 
7625967  4 
.’76231 4 1 4 
7620316  4 

I-  -17614665  4 


I76I184I  4- 
17609016  4 

■28'25ll“t: 

-“"17600543  4 
7597720  4- 


;;[7.389249  4 
7586426  4 


758360-1 4 
17580781  4 


41921510 
■1867546 
•1813713 
■176001 1 
4-1706440 
4-I6j-2998 
4-1599685 
•I  54650 1 
4-149.3446 
4-1440.319 
4-1387719 
•1335046 
4-1282499 
4-1230079 
•1177784 
■112,3614 
■1073569 
•1021649 
2440819  4-0969852 
2443902  4-0918178 
■207233312446984  4-0866627 
■20223.8I>|-24  51  K)68  4-0815199 
24.33151  4-0763892 

• 1922840  2456236  4 -07 1 2707 
•187.3252  2459320  4-0661643 
■1823785  2462405  4-0610700 
•1774438  246.3491  4-0559877 

• 1 7'252 1 0 2468.37714  -0509174 
4-0458590 

■16'27l  1412474750(4 -0408125 


1.378243  247783714-03.37779 
1529491  2480925 
1480856  248401314 -0257440 
1432339  2487102 
1 383939  -2490 1 9 1 1 4 -0 1 5 7570 
1335655  249328014-0107809 


26HI449  2410019  4 
2629996  2413097  4 
2578671  24161764 
2527474  2419255 
2476402  2422334  4 
4'254.37  '242.3414  4 
■2374637  '242849414 
■23'23943 


■2222928 


Secant  V’ers. 

^'26.1041  0256299  . 
-0263731  02,369.34  'I' 
-0-264421  (8257610  “ 
•0265113  0258266“ 
•026.3806  (8258923  “ 
•0266499  ((259581  “ 
•18267194  0260240  “ 
•0267889  02609001, 
■0268566  026 1 56 1 
•0269283  02622221, 
•0269982  18262884 
•0270681  026354 
■0271381  026421 1 
■027'208'2  02648761, 
•0-27>785 18265541 
•027.3488  0266207 
■02741  O'’ 
■0274S97l026754'2! 
•0275603  0268211 
3)276.31  (0268881  ", 
■0277018  0269551 
3)2777'27  02702ri  “ 
■02784.37  027089.3  " 
•0279148  0271568 ' 
•0279860  0272-24 1 “ 
•0280573  0272911 
•0281 2S7  0273591  " 
•0282<X)2  1)274267 ' 
•02H'>7I7  0274944 
•028.1434  0275622 ' 
•0284152(8276301 
3)284871  0276980  . 
3828.3.390  0277661 
3)286311  0278042 
•0287033  0279024 
3M8775.3  0279706 
■0288479  (8280390 
•0289203|028I074l 
•0289929 '8>8 1 760! 
■02906.35  0282446 
•0291383  02831.33 
3)2921 1 1 0283820 
•029-2340  02845091. 
•0293571  0285191 
•0294502  028.38881  - 
•029.3034  0286579 
•0295768  02872711- 
3)2965(82  0287964 
•0297237  0288657 
•0297973  0289351 
38298711  0290047 
•0299449  1)290742 
•0300188  029 1 439 
•0300928  0292137 
•0301669  0292832 
030241 1 02935.321 
•0303154  029423: 
•0303898  029493V 
•0304645  029563 
■0305389  0291- 
3)306136  029'h8»5I 


9708561 

9707863 

9707165 

9706466 

9705766 

9705065 


1 3 Deg-. 


LOO.  SINES,  &C. 


(275) 


(M9  •3j->088l) 


Sirte 


p -3526  Hit 
p -353 18 10 
y-353726i 
9-35V2710 
19-3548130 
9-3553532 
9-3559007 
9-3564426] 
9-3569836 
9-3575240] 
9-3580637] 
9-35860-27 
]9 -359!  409] 
9-3596785 
9-3602154] 
9-3607515 
9-3612870] 
9-3618217 
9-3623558 
9-3628892 
]9 -36342 1 9 
]9 -3639539 
9-36+4852 
9-3650158 
9-3655458 
9-3660750 
9-3666036 
]9-367I315 
]9-3676587 
9-3681853] 
9-3687111 
9-3692363] 
9-3697t.0S 
9-3702S47 
9-3708079 
9-3713304 
9-37185-23 
9-3723735 
9-3728940] 
9-3734139] 
41  9-3739331 


9-3744517 

|9-3748696, 

|9 -3754868 

9-3760034 

[9-3765194 

9-3770347 

9-3775493 

9-3780633 

9-3785767, 

9-379089- 

9-3796015! 

9-38011291 

9-3806-237j 

9-38113391 

19-3816434 

9-38215-23 

9-3826605 

9-3831682 

9-3836752 


5469 

5161 

5454 

5446 

->440 

5432 

54-25 

5419 

5410 

[5404 

]5.397 

539(1 

5382 

5376 

5369 

5361 

5355] 

5347] 

.5341 

5334 

53-27 

5320 

5313 

5306 

5300 

5292 

5286 

5279 

527-2 

5266 

5258 

525-2 

245 

5239 

523-2 

5225 

.5219 

5212 

5-205 

5199 

[5192 

5186 

]5179 

5172 

5166 

5160 

5153 

5146 

5140 

5134 

5127 

5121 

]51I4| 

5108 

5102 

5095 

.5089] 

.508-J 

5077] 

5070 


Cosine  iDiT 


Cosec.  IVerseds.l  Tang. 


10-6479 1'.'oj 
10-1,473651 
10-646819. 

1 0*6462736li 
10-64572911 
10-6451850 
10-6446418 
10-6440993 
10-643,5574 
10-6430164 
10-64-24760|l 
10-641936: 
IO-6413973|i 
10-6408591 
1 0-6403 -2 1, 5] 
1 0-6397846) 
10-6392485 
10-6387 1 30 
10-6381783 
10-6376442 
10-6371  lOS 
10-6365781 
10-6360461 
10-6355148 
10.6349842 
10-6.344542 
10-6:339250 
10-63.33964 
10-63-28685 
10-63-23413 
10-6318147 
10-6312889 
10-6307637 
10  ■6302392 
10-6-297153 
I0-6-29192I 
10-6286696) 
10-6281477 
10-6276-265 
10-6‘>7106o) 
10-626.5861 
10-6260669 
10-6-25548:1 
10-6-250304 
I0-6-24513-2 
10-6239966 
I0-6-234806 
10-6229653 
10-6-2-24507 
10-6219367 
10-621423.5 
10-6209106] 
10-6-203915] 
10-6199871 
10-6193763] 
10-6188661 
10-6183566] 
10-617847 
10-6173395 
10-6168318 
I0-616.3->48 


4120675 

4131713! 

414-2736] 

4153746] 

8-4164741 

8-4175723 

.8-4186690 

8-4197644 

8-4-208583 

I8-4219503 


■40874759 
•4098556  9 
-41U9i;-2-''9 


4-230421H9 

4-241318] 

4-2.52-201 

4263072)9 

4273928  9 

4284770  9 

4295399  9 

43064149 

4317216 

4328004 

4338778  9 

4349539  9 

4360286  9 

43710-20  9 

4381740 

439-2447 

4403141 9 

4413821 9 

442 1488 

4435142 

4445783 

44564109 

44670-24 

4477625 

4488213 

4498788 

4509350] 

4519898  9 

45304.34  9 

4540957  9 

4.551467 

4561964 

4.572418 

4582920|9 

4593378 

46038-24 

4614-257 

4624677 

4635083] 

464548019 

4655863 

4666-233 


]9-3786813  ?'?2^' 
9 ■3792394 


3633641 

36.39401 

.3645155 

3650901 

3656641 

366-2374] 

3668100 

3673819 

3679532 

3685-238 

3690937 

3696629 

370-23 15| 

.3707994 

3713667 

371933.3 

3724992 

.3730645 

3736291 

3741930) 

3747.563 

3753190 

3758810; 

.3764423] 

3770030];] 

3775631 


■37812Mr,7 


■3797969 

•380353' 


Dill 


15760 

754 

740 

]574o! 

573.3 

•261 

,5719! 

]5713 

1061 

5699 

.>69-21 

5686 

56791 

jOT;] 

5639| 

5633 

15627 

5620] 

boisl 

p607 

'601 


Cotung, 

10-6.366359! 


. [Covers. 

iitW- 8 893-291 


I5.594 


5575 


5568 
.556.3| 
3809100.... 
3814655g-;" 
3820'205Cu“ 
3825748r„:;:; 
.383l-2S5iJ”| 
38368  lOi;:^^ 
■384234oL,..1 
9-3847858  „ 
't-.3S5337W 
38.58876 
386437(d 


-3869809 

>•387.5356! 


1-2| 
5500 
550o| 
|5493 
5487 


K>-: 


■3880837 

■3886312 

-.3891781 

•3897244] 

•3902700 

■3908151 

•391.3.595 

-3919034) 

-39-24466 

•3929893] 

•3935313] 

•3940727 
■3946136! 
-.3951538 
■39569.35] 
■.3962326) 
•39677 1 1 


10-6360599] 

10-6354845 

10-6349099 


10-63433.,9|9-8886935| 
10-(U.376‘2S 
10-63-J1900)9-8S83754| 


10-0112761 
10-01 13053 
10-0113345 
10-01 136:>7 
10-011.3930 
|9-3885 344)10-01 14224 
10-0114318 


(9-8891703 

19-SS90114 

l!)-SSS85-2j 


5481 
5475 
1-54  69] 
5463! 
54561 
5451 
5444 
54.39! 

543-; 
W- 
34«0 
54  U 

540 

5397 

5391 

5385 


10*6386181 

10  •6380468] 

iO-63I4"6‘i! 

lO*6309063i 

10*6303371 

10*6297685 

I0-6292006 

10*6286333 

10*6280667 

10*6275008 

I0*62693.)5 

10*6863709 

10*68.73070 

10-6952437 

10-68468I0I 

10-684  U90| 

10*68355771 

10*688997W 

IO*6-i84369 

10-6818775 

10*6813187 

10*68076061 

10*6808031 

10*6196463 

1 0*6 190900] 

10*6185345 

10*6179795 

I0*0174858i 

10*6168715 

10*61631841 

IO-6!5766o! 

I0-6158I48] 

10*6U6630| 

10-614118-1 

10 -61 35684] 

10*6130131 

10-61846441 

10*6119163] 

10*6113688! 


[9-8S381 08] 
9*838057  li 
y-8V,'H978! 
9*8877386 
9*8875798 
9*8874199^ 


8S78605 

8871010^ 

8369*15 

88678191 

88662831 

88G4687 

8863030 

8S61438 

8859834 

8858836 

88.76637 

8855038 

8H53438 

88518.37 


decant 


10*01 14818] 
10-01151061 
10-0115401 
10-0115697 
10*01 15998 
10*0116838 
10*0116585 
10*0116888 
10*0117179 
10-01 17477 
10*01 17775 
10*01 18073 
10-0113378 
10*0118671 
10*01 18971 
10*01 19'271 
10  0119571 
10-01 19872 
10*0180173 
10*0180175 


8S508-J6|10*0r,H>777 

I00181U79 

10*0181.388 
10-0181685 
0*01 81 888 
10*0188298 
10*0188596 
10-0188901 
10-01 -23  >U6] 
10-01-235  l-.’i 


8847033] 

8845431 

881389»|1 

8848825 

8840681 

8839017] 

883741 

8835807 


■883480‘>! 
■SH3'i59ti 
8H30989 
•8.S89388 
3887775 
8886167 
9-88845581 
9-88889491 
9-8S-2 134(1 


10-61,(»88I9 

10*6108756 

10*6097300 

10-6091349 

10*6086405 

10-6080966 

10*6075534! 

10*6070107 

10*6064687 

10*6059873] 

10*6053364 

10-60484621 

10-6043065 

10-6037674 

10-(i038889 


;9-88l9730 

|9*8818119 

]9*8816508 


Secant  | Covers.  |Cotang.iDit  1 Tuny,  Vcrscds.l  Cosec.  ID.!  Sine 

2 Deg.  7G 


]9*88I4S97] 

9*8813885; 

]9*881I67 

9*3K10060|1 

j9-S80«446 

|y-8S0G833 


[9-8805218] 

19*8803604} 

9*8301988] 

|.»*SS003 

19*87987561 

19*879714(1 


10*0183817 
10-0184184 
10  01 84430 
10*0184737 
10-0185045 
1 0*0 1-85352 
]1 0-0 185661 
10-01859691 
•0126878 
10-0126587| 
10*01  263971 
I0-0187207; 


JIO 


10  01 875 18 
10*(U8T889| 
10*018KI40 
0*01 28451 
10-01887641 
10-0189076| 


10  01-29389 

10*0189708] 

K'-OUmi 

H»*(n3033('| 

10-0130644 

10*0130959] 


D.l  Cosine 


>00 

898 

29-2 

893 

]294 

294 

294 
1294 

295 

896 
895 
896] 
'297 

897 

297 

898 

298 
298 

899 
899 
JOO 

[300 

iW) 

]301 

|30I 

108 

m 

.302 

103 

m 

]-303 
JO*' 
]104 
|305, 
505 
]306] 
'05 
]307 
J06 
J07 
308i 
30' 
S09| 
>08 
J09, 
J09 
JIU| 
|310| 
JIl 
JII 
Ini 
jt  i 


9*988T839k'(J 


, ^*9886947 
l9-988.5d55 
19-9886363 
(9*9866070p6; 
9-9885776'55 
]9*9885482i;i4 
53 


p*98«5188 
|9-9S84894 
9-9884599 
9*98843031 
9-988-40O8 
9*988  >7 18] 
9*9B834I5:4 
19-9883118] 
|y-9888881 
9-9882583 
19-98K88-25] 
i9*9S8i  98*; 

I 

9-988168S 
9-9881389 
9*988 1 0-89 
9*9380789k>o 
9*98S04‘29  37 
9-9880128 
9-9879827 
9-9S79585 
9-9879883 
|9-987S981 
(9*9878618 
,9*9878.115 
I9-987S018 
i9*98777US 
9-9877404 
9-9817099 
,9-9876794 
,9-9876488 
y-9S76l83 
9-9875H76 
,9*987557(1 
]9-987526s’.] 
9-9M74955] 
9'9S746-4S' 
9*987  4339 
9-987403l]l6 
9*9873728  15 
1 'll  1 -. 


9*9873413] 
9*987  3103 
9*9878793] 
9-98784H2 
9-9878171 
i9-9871860| 
J9-9S71549 
9*987 1236 


9*9870924' 
,9*987061  I 


1314 

^41: 


[9 -9870  29- 
99.8  V' 


|9*9iyo:»i»7('] 

9-9.8(i9!).)6' 

19-9H69041 


(276)  14  De 


0 /4 1 S i Hi 

1 24ii04I 
i 2424863 
3’'342768j 
•i  '243050 
5 '2433329 
6 2436150 


NATURAL 


T?rs: 

7580781  (4-1335655  e493'2»l  t 0107SCS 
7577959  4-1287487  2496370  4 0058165 
7575 1 37  4- 1 '239435  2499460  4 0008636 
7572315  4-1191498  -250-2551  3-9959243 
7569493  4-1 143675  2505649  3-9909924 
7566671  4-1095967  2508734  3-9860739 
5638504-1048374  2511826  3-9811669 
756 1 0'2!  4-1  (100893  25 1 49 1 9 3-97627 1 2 
17558208  4 -09535-26  25 1 80 1 '2  3-97 1 3868 
7555387  4-090627-2  2521106  3-9665137 
7,55-2567  4-0859 130 '25-24-200  3 96 1 65 1 8 
7549746  4-081'2100  25'27'294  3-956801 1 
7546926  4-0765 1 8 1 2530389  3-9519615 
7544 1064-07 18374  25334843-9471331 
7541287  4-067 1 67712536580  3-9423157 
7538467  4-0625091  2539676  3-9375094 
7535648(4-05786 1 5 2542773  3-9327141 
7532829  4-0532249  2545870  3-9279297 
75300 1 0 4-0485992|254896S|3-923  1 563 
75'27191  4-0439844  2552066|3-9183937 
75-24373  4-0393804  '2555165  3-9136420 
7521555  4-0347872'2558264  3 908901 1 
751 8737  4-0302048.256 1363  3-904 1710 
75159194-0256332li564463  3-8994516 
7513101|4-02107‘22'2567564  3-8947429 
75 1 02844-01 6521 9;2570664  3 -8900448 
750746714-01  l98'23l2573766|3-8853574 
7504650  4-007453212576868  3 8806805 
75ni833'4(>029347|'2579970  3-8760142 
74990 1 6j3  -9984267,2583073  3-8713584 
749620O|3-9939292|2586176  3-8667131 
7493384  3-9894421  ''2589280  3-8620782 
7490568b  -9849654^59-2384  3-8574537 
7487752  3-9804991 12595488  3 -8528396 
7484937  3-9760431, -2598593  3-8482358 
7482121  5-9715975  '2601699  3 84*6424 
7479306  3-9671621  |i(K)4805  3 -839059 1 
7476492  3-9627369  '260791 1 5-8344861 
747367713  9583219  2611018  3-8299233 
7470863  3-95391 7 1 126 1 41 26  3 -8253707 
7468048 3-9495224  2617234  3-8208281 
7465234  3-9451 379  2620342  3 -8162957 
7462421  3-9407633  2623451  3-8117733 
7459607  3-9363988  2626560  3-8072609 
7456794  3-9320443,2629670  3-8027585 
7453981  3-9'i76997  2632780  3-7982661 
745I168|B-9233651  2635891  3-7937835 
7448.355  3-9190403  2639002p-7893I09 
7445542  3-9147254  264-il  14  3-7848481 
7442730  3-9104203  2645'J26  3-7803951 
7439916  3-9061250 '.’648339  3 77595I9 
7437106  3-9018395  2651452  3-7715165 
7434295  3-8975637  2654.566  3-7670947 
743148913-8932976  2657680  3-  .-626807 
7428672  3-889041 1 2660794  3-7582763 
7425861  3-8847943  2663909  3-7538815 
74123050  3-8805570  2667025  3-7494963 
74'i024()  3-8763293  2670I4I  3-7451207 
7417430  3-8721 1 12  '2673257  3-7407546 
7414619  3-8679025  2676374  i-7363980 
74I1SU-  3-8637033  2679^92  .3-7320508 

V ers.  heciint  Cotan.  Tanp. 


SINES, 


52.3508L., . 
2526323U*  ^ 


roslne  iDifi 


1-0306136  02971.4; 

1 -03G68H4  0297747U;,’|9702253 
I -030763;.  0298452]j“j‘'70l54s 
1 -030838,1  0'299158C  ' '9700b4C 
I -0509134  0299864i,;'l:']9700I36 
I -0.309886  030057'.’  96  994-281.55 


7544106  4 
'7541287  4 
'7538467  4 
' 7535648(4 
: 75.328294 
'7530010  4 
75'271914 
; 75'24373  4 
’7521.555  4 
; 7518737  4 
’75159194 
J7513101|4 
75102844 
750746714 
7504650  4 
7.501833:4 
1749901613 
! 749620013 
! 7493384  3 
? 7490568b 
’ 74877.52  3 
! 7484937  3 
'74821215 
(7479306  3 
7476492  3 
747367713 
7470863  3 
’7468048  3 
; 7465234  3 
( 7462421  3 
7459607  3 
: 74567943 
(7453981  3 
J 7451166(3 
7448355  3 
(7445542  3 
7442730  3 
‘ 7439916  3 
■7437106  3 
7434295  3 
743148313 
7428672  3 


-0718374]2533484  3 
■067167712536.580  3 

■0625091  2539676  3 
■0578615  2542773  3 
■0532249,2545870  3 
■0485992|254896Sp 
■0439844  25.59066(3 
■0393804  '25.55165  3 
•0347872'2558264  3 
■0302048.'2561363  3 
■0256332li564463  3 
•02107-22'2567564  3 
■0165219,2570664  3 
■01I98'23I2573766|3 
■0074532;'2576868  3 
■O029347|'i.579970  3 
■9984267,2583073  3 
■99392922586176  3 
■98944212589280  3 
■9849654b.59'i384  3 
■980499 1 12.595488  3 
■9760431, -2598593  3 
■971597.5 '4601699  3 
•967162I|2<K)4805  3 
■9627369  260791 1 5 
95832192611018  3 
■953917112614126  3 
■949.5224  2617234  3 
■9451379  2620342  3 
■9407633  2623451  3 
■9363988  2626560  3 
■93204432629670  3 
■9'i76997  2632780  3 
■9233651  2635891  3 
■91 90403  2639002p 
■9147254  2642114  3 
■9104203  2645'J26  3 
■9061250 '.’648339  3 
■9018395  26.51452  3 
■8975637  2654.566  3 
■8932976  2657680  3 
■8890411  2660794  3 


1-031 0639 1 130 1 969&72i  54 
l-0311393  030I989t‘  „969801 1 .53 
1-0312147  0302699  ill*  9697301  52 
1-03 12903  030.3409  I [',9696.591  51 
I -0313660  0.3041 2 1 ' 9695879  50 

I -03 1 44 1 8 0304  8.33  , : 9695 1 67  49 
1-03151 77|0305547  !!  j 1*  969445?  48 
1-0315936  0306260  969.3741  47 

1 -0316697  0,306975'i  . 969?0l>5  46 
1-03174.59  0.30769l|l[^  969231  9 45 
I -0318222  0.308407  [ >69 1 59.-’  44 
1 -03 1 8985  0309 1 '25  . “ 9690875  +3 
1-0319750  03098431  [>690 157  42 
1 -03205 1 6 03 1 0.569(1 , „ 9689438  4 1 


'312002  ij  9687998 


1 -03'228I8  0312723  ',  , 9687277  38 
1 -0323588  0313445  ,,^96865.5.7  37 
1 -0324359  0314168  i,’  9685832  36 


1 -0395 1 30  03 1 4892  , 9685 1 Of  35 

1 -0325903  0315617  .1,^  968438.3  34 
1 -0.326676  0316342  .1^  968.3658  33 
I-03'i745I  0317069  LiL  ‘(68-.’931  .32 
I -OS-iS'm 03177961 9682'i04  31 
1 -0329003  0318524j.[,;g  9681476  30 
1-0329781  0319252  9680746  29 

1 -0330559  0319982  If-Z  9680018  28 
I-033I3390320712»:[,  9679288-27 
1 -05321 19  0321443  Lil  9678557  -26 
I -0332901  032217.5  9677825  25 

I -0333683  0322908  9677r92  24 

I *0334467  0323642  9676.3.58  23 

I -0.335251  0324376  .IX:  96756'24  22 
I -0336037  032.51 12  I:,?  9674888  21 
1 -0336823  0325848  9674152  20 

1 -033761 1 032658.5  ItL  9673415  19 
1 -0338399  0327322  9672678  1 6 

1-0339188  0.328061  9671939  I " 

1 -0339979  0.32880O  967 1 2(,(i  1 6 

1-0340770  0.329.541  .[?  9670459  15 
1-0341563I0.3.302R2..':  9669718  14 
1 -0342.356,03.31023  ill  9668977  13 
1-0343151  >31766(^9668-234  12 


1 ■0.343946K)33Q5I0  9667490  1 1 

I ■0.344743k)353->54  .TT  9666746  1 0 
I -0345540  033.3999  966600 1 9 

I -0,346338  033474;  it:  9665255  8 
I -0347 1 18  0335492  it-^  3664508  7 
1 -0547938  0336239  iji  9663761 
1-03487400336988  966.3012  5 

1 -0.34  954'2  0337737  i*'  966226.3  4 
1 


1 '0350046  0338487  966 J 5 1 3 

I -0351 150  0339238  if  9660762 
1 -0.3,51935  0339989  966001 1 

I ■0.35276210340742  ^ 9659258 

Cosec.  (covers  D.  Sine  ‘ 


Deg.  75. 


14-  Deg. 


LOG.  SINES,  &C. 


(277) 


Sine 


IDif 


y-3841815 

19*3846873 

9*3851924 

9*3856969 

19*3862006 

9*3867040 


19*38720671 
9-38770871 
9*3382101 


lO! 
I 1 

I2| 

\y 

141 

15| 

16' 

1 

I8| 

in 

jo| 

»i 

I ’■^-1 

1 23 
'Z4l 


33871091 
19*389211 
19-3897106 
3902096 
|9 -3907079 
3912057 
19*3917028 
9*3921993 
■9-3926952 
19*3931905 
9*39:36852 
9*3941794 
9*3946729 
9*3951658 
9*3956581 
,9*3961499 
|9*3966410 
9*3971315 
|9*3976215 
9*3981109 
19*3985996 


[5063 
505S| 
5051 
5045 
5039 
5032 
502 
50  JO 
5014 
:5(>(i8 
15002 
|499.S 
|4990 
'4983 
4978 
4971 
4963 
|4959 
4953 
4947 
4942 
4905 
14929 
14923 
4918 
4911 
4905 
14900 
4894 
4887 
4882 


9-39908781^0-, 
9-39957541^;, 
9-40006951?^ 
9-40054891?^ 
9-4010348?“„ 
9-4015200 


9-4020048 
9-40-24889 
9-4029724 
9-4034554 
19-4039378 
19-4044196 
9-4049009 
4p-40538I6 
9-4058617 
|9 -40634 13 
9-4068203 
9-4072987 
149  0-4077766 
9-4082539 
9-4067306 
9-4092068 
9 40968  24 
9-4101575 
9-4106320 
9-4111059 
9-4115793 
9 -4 12052-2 
9-412524.5 
9-4129962 


Cosine 


48471 

4841 

4835 

4830 

48-24 

4818 

4813 

4807 

4801 

14796 

14790 

4784 

4779 

4773 

4767 

4762 

'4756 

4751 

4745 

4739 

4734 

4729 

|472.i 

4717 


Cosec. 


10-6163248 

10-61581851 

10-615312' 

10-6148076| 

10-614.3031 

10-6137992I 


8-4748742I9-3978463 
|8-475»000-'9-3983830| 
i8-4769246'9-398919I 
18-47794809 -39945471 


10-6132960W-4789701 


10-6127933 
10-61'>'2913 
10-6117899 
10  611'2391 
10-6107889 
10-6102894 
10-6097904 
10-6092921 


8-4799910 
8 4810107 
8-4320'291 
8-4830464! 

B-48406251 
8-4850773 
8-4860910 
8-4871034 
10-0087943B-4881147 
10-6082972  8-4891247  9-40530761 
10-6078007  8-490l336l9-4O5S363| 
1 0-6073048  8 -49 11 4 1 '2l9  -4063644 
10-6068095  8-4921477l9-4068919j 
1 0 -6063 1 48  8-493 1930  9-4074 1 89| 
8-494157'*9-407945; 


10-6058206] 

10-6U53'271 

10-6048.3421 

10-6043419] 

10-6038501 

I0-603359O) 

10-6028685 

10-60'23785| 

10-6018891 

10-6014004 

10-6009122 

10-6004246 

10-5999375 

10-599451 

10-59896.52 

10-5984799 

10-5979952 

10-5975111 

10-59702761 

10-596544ffl: 

10-5960622 

10-5955804] 

10-5950991 

10-5946184 

10-5941383 

10-59.36587 

10-5931797 

10-5927013 

10-5922234 

10-5917461 

10-5912694 

10-5907932 

10-5903176 

10-58984'25 

10-5893680 

10-5888941 

10  5884207 

10-5879478 

10-5874755 

I0-5870038 


Versed  s. 


8-4738472' 


Tang. 


8-47'2818W9 -39677 11 


9-3973089 


[9-3999896 

19-4005240 

9-4010578 

9-4015910 

9-4021237 

9-4026558 

9-4031873 

9-4037182 

9-4042486 

9-404778- 


8-495 1^01 
8-4961619 
8-49716‘25 
8-4981619 
8-499160-2 
8-5001573 
8-501153-2 
8-5021480 


S-503U1«9-41'26581 


8-5041341 

8-5051254 

8-5061156 

8-5071046 

8-5080925 

8-5090792 

|s-5100<>*8 

8-5110493 

8-51'203‘26| 

8-5130148 

8-5139959 

8-5149758 

8-5159546 

S -5 1 69324 

8-5179089 

8-5188844 

B-SlOB.'iBs 

8-520»3'20| 

8-52180421 

8-5‘2'27752l 

3-5237451 

8-5347141 

8-5256817 

8-5266484 

3-5276139] 

8-5285784] 

8-5'29541 

8-5305040] 

8 -.53 1465-2] 

8-53242511 


DifJ  Secant- 


Covers. 


9-4684712 

9-4089965 

9-4095212 

9-4100454 

9-4105690 

9-4110921 

94116146] 

9-4121366 


9-4131789 
9-4136993] 
19-414-2191 
I94U7383  ,,,. 
|9415'2.570^|»' 

5176 
5171 
5166] 
5I60] 
;5155 
, 5149 
5145 
5139 
5133 
51-29 
151-2.-!. 
5117, 
.5113 
|510' 
]5103| 
.509* 
|5091 
508 
[5081 

boi' 

.507 
5066] 
5061 
5056] 


94157752 
9-4162928 
94168099 
9-4173265 
9-4178425 
9-4183580 
9-4188729 
19-4193874 
9-4199013 
9-4204U6 
94209275 
9-4'2 14398 
9-4219515 
9-4224628 
9-4229735 
9-4234838 
9-4239933 
9-4245026 
9-4‘2501I3 
]9  4255 1 94 
9-4260271 
9-4265349 
9 -4270408 
9-497.5469 
9-4280525 


Cotang. 


Dii 


537b 

5374 

5567, 

5361 

53561 

53491 

5344' 

5338] 

533-2] 

5327 

5321 

5315] 

5309 

5304 

529S 

5'292 

]5-287 

]5'281 

5275 

.5270] 

]j26'4 

.5259] 

.5253 

5247 

5'242j 

5236] 

5231 

5225 

52'20 

5215 

5208 

5204 

5198 

5192 


Dit 


Cotang. 

i 0-603-2289] 

10-6026911 

10-6021537 

10-6016170 

10-6010809 

10-6005453 


9-8797140 
9-8795522 
9-8793905 
i9  ■8792236 
19-8790668 
9-878-.-049 


10-600010«9-6787429 

10-599476(M9-8785809 


10-5989422 

10-5984090 


10 -597876^9 -8780946 


10-5973442 

10-5968127 

10-5962818 

10-5957514 

10-.5952216 

10-5946924 

10-5941637 

10-5936356 

10-5931081 

I0-59'2.5811 

10-59-2054 

10-5915288 

10-5910035 

10-5904788 

10-5899546 

10-5894310 

10  5889079 

10-5883854 

10-5878634 

10-5873419 


10-5863007 

10-5857b09<: 

10-585'2617 

10-5847430 

10-384‘2'248 

10-5937072 

10-5831901 

10-5826735! 

10-5821575 

10-5816420] 

10-5811271 


10-3806126M727159 


10-5800987 

10-5795854 

10-5790725 

10-5785602 


10-5780483^-8718963 


10-5775372] 

I0-5770'265 


1 0-5763 162W-87 14040 


10-5760065 


Covers. 


9-8784188 

9-8782567 


!9-877'53-24] 
9-8777701 
9-8776078 
9-87'i4454 
9-8772830 
9-8771206 
9-8769581 
9-8767955 
9-8766329 
9-8764703 
9-8763076 
9-8761449 
9-8759821 
9-8758192 
9-8756563 
9-8754934 
9-8753304 
9-8751674 
|9 -8750043 
B-8748412 


10-586821  lte-8746780 


9 -8745 147 
9-67435151 
9-8741881 
9-8740-248 
9-8738613 
9-8736978 
9-8735343 
9-8733707 
9-8732071 
9-8730434] 
]9 -8728797 


“Secant 

10of30959 

10-0131274 

10-0131.590 

10-0131906 

10-0132222 

10-0132.539 

10-013-2856 


D.! 


315 
]316 
,316 
l3I6 
317 
i31 
,-117! 

10-013317-J 
10-013349K 
10-0133809 
10-0 1341 '28' 
10-0134447] 
10-0134767 
10-0135087 
10-0135407 
10-01357'27 
10-0136048.„ 
10-0130370]:;,, 
10-0136692|2” 
10-0137014  1; 
10-0137337“" 
10-01 37Crt50|^" 
10-0137983“" 
10-0133307  X,, 
10-Ol38631gJ[| 
IO-OI33955I,, 
10  0i39'2b0|;:,;? 
10-0139606“,.' 

1 0-0 13993 11:!  "I 
10-0140'258“‘'.| 
10-0140584“"| 


318 

318] 

bl? 

3-20 

3-2U 

1320 

!321 


p27 


9-8725521 

9-87'23883 

9-8722243 

9-8720604 


,9-8717393] 

19-8715682 


19-87 123981 


10-57.54974^-8710755 
I0-5749887|9-B709112 
10-574480«]9-87O7468 
10-5739729'9-8705824 
10-5734658  9-87041 79 
10-57'29.592  9-8702534 
10-5724531 '9-8700889 
10-571 9475 '9 -8699243 


Tang.  IVerseds. 


10-0140911 
10-0141'238L„,, 
10-0141566“" 
10-0141S94J"| 
10-014'2'221|:;,,'' 
10-01425.5ll^"l 
10-014288lt,ui 
l0-0143210“]"i 
10-0 143540]"', 'I 
10-014387ll" 
10-0144'20'2l" 
,10-0144533;"', 
.10-0144965!,.,., 
10-0145197':;::,,! 
10-01455'>9t:;.:!9-98.5447l 


Cosine 


|y-936y041 
!n*y9(ib726| 
9*99684  M- 
,9*yS6su94 
9-9867778! 
9*9867461 
9*98671-14 
9*98IU;827| 
9*9366.'iC9! 
D-9866191 
9*986:>372| 
9-986.V533| 
9*9863233' 
9-9364913! 
9-9364393 
9*93642):j!4 
9*9a63y5'>i4 
y-93636304 
9*9tt63308j4 
9*9862986i4 
9-98626('oj4> 
9*936‘234{i  3: 
9*986'2»IT3j 
9-9861693  3’ 
9-9861369b« 
9*9861043|3. 
9*9860720j3- 
9-9tt005yi|3: 
y*986^H^69^3' 
9-983974213 
9*983941631 
9*98.)y08J«2t 
9*98587C2‘2l 
9-98.*»S434)'2' 
9*98j8106|'2i 
9*9857777-: 


9*983744  9‘2 
9*98.571  lyj 
9*98.5679U;2 
9*9836460j-’ 
9*983612?*  2i 
9*98.5.)79s1|’ 


9-9333467I 

9•98.^513.'i 

9-!lb.54803] 


10-014586-2’.,  , 

.10-01461i>.5i:"-.’' 
10-01465'20j";| 
10-0146S62I.... 
10-0147IS7j 
10-01475.12] 
10-01 4786- 
I00148-202] 

1 0-0 143538] 
I0-0148S75' 
110-014921 1 
10-014W48; 
10-0149SS6] 
10-0150-2-24 
10-01505621 


;135 

!=«l 

[3^5 

335| 

|356l 

)37| 

|3;J6 

337 
[338 

338 
.•38 


Cosec, 


j9*98.54l3S’J' 
^*98338(J,5h; 
p -9853471' 
9*9853138 
)9*9^2803 
t9*985'246S 
,9*9852133 
9*9fj51798 
9*985146 
9*98i51125l 
9*98.50789 
9*9850452 
9*983niU 
9*9849776 
9'*9849438 


D.l 


Sine 


Deg.  75. 


(278)  15  Deg.  NATURAL  SINES,  &c. 


Tab.  16. 


Cosine 


I Ii9IOO 
■2  «938in 

r »9fifiii' 

•i . 


26078i 
8 061066*1 
9 0613465 
10  26162- 

11  2619085 

12  2621392 


13  2624699\,„,  7375.301  3 

14  2627.50.-,::“  ^7372494  3 

15  2630312  7369688  3 

16  2633 II 8,*™  7366882  3 

17  2635925  "Jfl  7.364075  3 

1 8 2638730j^“  7361270  3 

1 9 264 1536  7358464  3 

2644342  ,“"?7355658  3 

47 147  ,""^7.352853  3 
2212649952  7350048  3 

2312652757  .;5n,|7347243  3 
2655561  7344439  3 

2658366  ,„„jl7341 634  3 
2661 170  ""il 73.38830  3 
266397.3  *“™|73.36027  3 
2666777  “"7333223  3 
2669.581  “"7.330419  3 
2672384  7327616  3 

2675187  7.324813  3 

2677989  ^"[;f;7322011  3 
2680792  ,"”^7319208  3 
2083.594  ““‘17316406  3 
2686396  “^,7313604  3 
2689198*^7310802  3 
.37.2692000  ' , 7308000  3 
38  26S48ni““  7305199  3 
39 2697602  7302.398  3 

40  2700403"  7299.597  3 

41  2703204  7296796  3 

42  2706004  7293996  3 

43  270880.5  * 7291195  3 

4427II605“„>28S39A3 


74118103-8637033 

7409000  3-8595135126826I0I3-72771 31 
7406190  3-8553332 
7403381  3-8511622  ■26888473-7190658 
7400572  3-8470006  2691967  3-7147561 
7397763  3-8428482  2695087  3-710455 
7394955  3-8387052  2698207l3'706If48 
7392147  3 -83457 1 3 270 1 328 
3S9338  3-8304467  2704449 
386531  3-8263313  2707571  3-69.3.3469 
7.383723 3-832225I  2710694 3-689092 
.’1 73S09I53-8I8I2S0  27138173-68 48475 
‘'7378108  3-8140399  2716940  3-68061 15 


431270880.5  7991 1 95  3 

44  271 1605  7288395  3 

'2714404  , 72.8.5596  3 
4612717204“'^  7282796  3 
272000.3  ""17279997  3 

48  2722802  ““37277198  3 

49  27*5601  o'  7274399  3 

50  2728400  7271600 3 

2731 198  "■*7268802  3 

5212733997  “ " 7266003  3 
5312736794  " " 7263206  3 
2739592  “g*  7260408  3 

55  2742.390  7257610  3 

56  274.5 1 87  7254S 1 3 3 

57  2747984  , 72.52016  3 

VV275078I  7249219  3 

.59  ’7.53577  T2464'23  3 

6<-  ’756374  7243626  .3 


27200613-1 


■8058911  272.3188  3-1 


6018301  2726313  3-1 
■7977782  27294.38:3  I 
■7937352  2732564p-i 
■7897011  2735690p-i 
■7856760  2738817  3-1 
■781659627.4194.',, 3-1 
■7776522,2745072  3-( 
■7736535!274820Ip-i 
-7696636i275130O'3-i 
-7656824127544.59:3-1 
■7617100  27575R9;3-i 
■7577462:2760719i3-i 
■7.537911  2703850  3-1 
-7498447|276698ip-l 
■7459068,2770113  3-1 
■7419775j27732453-( 
■7380568 ‘2776378^-1 
•734l446p7795I2'3-. 
■7302409  2782646  3-: 
■7263457  27857803 -: 
■7224589  2788915  3-. 
■7185805  2792050  3-. 
■7147105  2795186  3-. 
■7108489 '2798322  3-. 
•7069956  280 1 459  3-. 
•7031506,2304597  3-, 
•6993I3912807735!3-, 
•69i4854|2S10873p-. 
-6916652'2814012  3-. 
•6878532  28I7I52  3-. 
■6840493  -2820292t3-, 
•6802536  28234321.3-. 
•6764660  2826573;3-. 
•6726865  2829715  3-. 


668P15II 

6651.51b! 

6613964! 

6576491 

6539097 

6501783 


i283 285713 
2835999;3 
28391433 
28422863 
■•’845430.3 
2848575P 


6464548  2851720  3 
6427392  2S54866  3 
6390315  2858012  3 
63.53316 '•>86 1159J 
6316395  'JS64306  3 
627955.3  ■286745413 


•67638-45 


•6721665 


6679575 
6^37575 
6595665 
6553844 
6512111 
6470467 
6428911 
6387444 
6346064 
6304771 
6263566 
6-222447 
6I8I4I5 
6141M69 
6099609 
6058835 
6018146 
5977543 
5937024 
5896590 
585624 I 
5815975 
5775794 
5735696 
5695681 
5655749 
5615900 
5576133 
55.36449 
5496846 
5457325 
5417886 
53785'28 
5359'251 
5300054 
52609.38 
5'22I902 
5182946 
51440. _ 
5105273 
.5066.555 
5027916 
4989356 
49.50874 
49124 
48741441 


0352762 
•0353569l034I495|J 
■03543788)34224 


' 9658505,— 
I 9657751 


•0335187  0.343004  '“,96569960  1 
•0355998  034.1760  9656240M 

•03.56809  0344516  9655484p5 

•0357621  0345274 ‘“®96547'26b' 
•03584.35  0346032  9653968 

•0359249  0346791  9653209 


•036006.5  034755  ir*;*  9652449151 
•0360881  054831  ill™  9651689  50 
•0.36 1 699  0349073!  J.'!'-  9650927149 
■03*525 1 7 034983.51;'^ j 9650 1 65 
■0363337  0.350598  96494021 

•0364157  035 1 362 9648638' 
■0364979  0352 1 27  ™ 9647873, 
•0365801  0352892  .1"“  96471081^’^ 
•0366625  03.53659  .1“”|9646341 
•0367449  0354426  .1®^|964557  ' 
•0368275  0355194  9644806141 

•0.369101  0.355963  ‘™|9644037 
■0369929  0556732  „ , ;9643268  . . 
•0370757  0357503  .1'  9642497138 
•0371587  0358274 
•0372417  0359046 ,1,1-!9640954I36 
•0373249  0359819  1,1 ,9640 1 8 1 
•0374082  0360593  „■!  9639407 
•0374915  0361367  'l’|963863-'- 
■03757500362 142  Z;,j9637858 
•0376585  0362919  Z‘;:963708lbl 
•0377422  036369.5  ZZ:i9636305  ‘ 
■03782600364473  .,„l9635527 
•0379098  0365252  'Z®.9634748 
•0379938  0366031  ZZ?i9633969|27 
■0380779  0366811  Z",|9633189 
■0381621  0367592  “‘|9632408|25 


•0382463,036837 


-,963 16261*4 


■0383307  0369157  9630843  23 

•0384152  0369940  Z^  9630060  22 
•0384998  0370725  I„’l9629275  21 

•0385844  0371510  

■0386692  0372‘296  Z„,962 

■0387541  0373083  9626917  1 

•0388391  0373870  III  9626130  I 
•0389*42  0374658  Z^  9625342  4 
•0390094  0375448  Z^  9624552  1 
•0390947  0376238  962376"  I 

•0391800  0377028  Zq,  962297'2  I 
•0392655  03778'20  962*180  I 

•039351 1 0378613  .11 96*1387  1 1 
■0394368  0379406  Z“"  96*0594  10 
■0395226  038020oiz^  96 19800  “ 
■0.396085  0380995  I' -'9619005  , 
•0396945'0381  790 .1::  96 1 821 0 


■0.396085  0380995  I' ''  9619005 
•0396945'0381  790  L'J.  96 1 8210 
•0397806  0382587  961741.3 

•0398669  n:}83384  IJ  96 1 66 1 6 
■0399532  03841 82  ,1^*  9615818 
•0400396  0384981  '^961501“ 
•040126I|03857KI  “ , 961421 
•0402l27|0386.i82™{  961.341 
•0402994  11387.383  ™ 961261 


19 -4 134674 
9-4139381 
9-4144089 
9-4148778 
9-415346H 
9-4138152 
9-41628321 
. 9-4167506 
> 9-4172174^ 
( 9-417683'; 

I 9-41814951 
>9-4186148 
3 9-4190795 
1,9-4195436 
519-4200073 

6 9-4204704 

7 9-4209-330 

8 9-421395« 

9 9-4218566 

0 9-4223176 

1 9-4227780 

2 9-423238CH 
■3  9-42369741 
)4  9 -424 15631 
!5  9-4246U7I 
16  9-4250721 
>7  9-4255299f 
18  9-4959807 
29  9-4264430 

10  9-4268986 
31  9-4273541 
52  9-4278089 
3'l  9-4282631 
■!4  9-4287169 

35  9-4291701 

36  9-4296228 

37  9-4300750! 

38  9-43052671 

39  9-4309779 

40  9-4314286 

41  9-4318788 

42  9-43'23285 
■43  9-4327777 
44  9-4332264 
145  9-4336746 

46  9-4341223 

47  9-4345694 

48  9-4350161 

49  9-4354623 

50  9-4359080 

51  9-4363532 

52  9-4367980 

53  9-4372422 

54  9-4376859 

55  9-4381292 

56  9-4385719 
5-  9-4390142 

58  9-4394560 

59  9-4398973 
6119-4403381 


1.00.  8UNES,  &C. 


Verscds.!  Tang.  iDif]  Cotang.  ICorers.}  Secant 


10-5870038  8-5324253 
10-5865326  8-5333844(9-4285575 
10-5860619  8-5343423 
10-5855918  8-535299219-4295661 
10-5851222  8-5362551 


I 

I 


10-5841 848B-5381 63519  -43 10753i 


10-5837168  f 
10-5832494  f 


4315773 


•432078 


10-5827826  8-54 101 82I9-4325799 
10-5823163  8-5419676  9-4330804 
10-5818505  8-54'29160  9-4335305i 
10-5813852  H-5438633  9-4340300 
10-5809205  3-5448096  9-434.5791 
10-5804564  3 5457548  0-4350776 
10-5799927  8-5466990  9-4355757 
10-5795296  8-5476422  9-4360733 
10-.5790670  8-5485843  9-4365704 
10-5786050  8-5495253  9-43706 
10-57814348-55046.54V-4375631 
10-5776824  8-5514044I9-4380587 
IO-57722-20  8-5523423  9-4385538 
I0-57i;7620  8-5532793 '9-4390485 
10-5763026  3 -5542 152  9 -4395426 
10-5758437  3-5551500  9-4400363 
10-5753853  8-5560839  9-4405295 
10-5749274  8-5570167  9-4410222 
10-5744701  8-.7579485  9-4415145 
10-5740133  8-5588793  9-4490062 
10-5735570  8-5598091  9-4424975 
10-5731012  8-56073799-4429883 
10-57264598-5616656 
10-5721911  B-562592419-443968.7 


10-5719475 


10-5714425 


10-5709379 


10 -01 50562, 


10-0151241 
8694301  10-0151580 
10-5699303  9-8699653  10-0151919 
10-5694273  9-8691004  10-0152260 
10-5689247  9-8689355  10-0152600 
10-5684297  9-8687706  10-0152941 
10-5679211  9-8686056  10-0153283 
10-5674201  bl-8684405  10-0153625 
10-0153967 
IO-OI54310 
10-5659200  9-8679450]10-0154653 
I0-56'54'2099'867779S  10-0154996 
10-5649224  9-S676145  10-0155340 
10-5644243  9-8674491  10-0155634 
10-5639267  9-S672837  10-0156029 
10-5634296  9-85711 82  10  0156374 
10-5629330  9-S669527  10-0156719 
10-5624369  9-8667872  10-0137065 
10-5619413  9-8666216  10-0157411 
10-5614469  9-8664559 10-0157758 
10-5609315  9-866290-2  100158105 
10-5604574  9-8661244  1001 58452 
10-5599637  9-8659586  10-0158800 
10-0159148 
10-015949 
10-5584855|9-8654609  10-0159846 
10-5579938  9 8652949  10-0160195 
10-5575025  9-8651283  100160545 
10-55701 1719-8649627  10-0160895 


10-55S52U19-8647966  10-0161245 
4QQil*0-55603159'8646303  10-0161596 
10-5717369j8-5635I8ll9-4444579itai5  10-.5535421.9-864-V641  10-0161948 
I0-571283lte-S64442»»-444946«  'T“®9  i,,.,.vn8o'9-«642«7«  in-nir.20ou 


10-5699250  8-5672111  9-4464107  10-5335893  9-8637985  10-0163357 


10-5694733j8-5681318  9-4468978|?o,l  10-553102a9-8b3632O  10  0163710 
10-5690221  8-3690516  9-4473843  2ob7  10-552615^9-8634655  10  01 64064 
10-5685714  8-5699704  9-4478704  T;?i  10-5521296;9-8632989  10-0164418 


10-5631212  8-5708881  9-4483561  I0-5516439'9’8631322  10-0164773 

10-5676715  8-5718049  9-4483413  J™'  10-5511587  9-8629655  10-0165128 
10-3672223  8-5727207  9-449326ffl,„.-  10-53067409-8627987  10-016.5483 
10-5667736  8-5736355  9-4498102  ?®;*  10-55018989-862G319  10-0165839 


10-5663254i3-5745494  9-4502940 


• w 9 ji„ . 10'54970609'8624d51  10'OI6r»l95 

10-5658777I8 -57.54622  9-4.507774?®,?  10-5492226  9-8622981  10-0166551 
10-5654306  8-5763741  9-4512602  ?»*?  10-5487398  9-8621312  10-0166908 
10-5649339p-5772850  9-4517427?®:"  10-5482573  9-8619642  10-0167265 


• w ./I  -wsfi  ‘‘**'1431^  lu  ooirwx  iu'uioixo:) 

10-5645377  8-5781950  9-452224ffl,B, . 10-3477754 9-8617971  10-0167623 


I0-564O9-20  8-5791030  9-4327061  ?®{,  10-5472939  9-8616.100  100167981 
10-50364688-3800n  99-4531872?®‘‘  10-5468128  9-8614628  10-0168339 
10-5632020  8-5809189  9-4336678  ?,!:,  10-5463322  9-8612956  10-0168698 
10-5627578  8-5818250  9-4541479  T:,*  10-5458521  9-8611283  10-0169058 
10-3623141  8-5827301  9-4546276  J,!"  3 10-5453724  9-8609610  10-0169417 
10-5618708  8-3836342  9-4551069  10-544893J  9-8607936  10-0169777 

10-5614281  8-5845374  9-4555837  ?„??  10-5444143  9-8606262  10-0170138 
10-5609358  8-5854396  9-4560641  ?I,?  10-5439359  9-8604588  10-0170499 
10-5605440  8-5863409  9-4565420  TZI?  10-5434580  9-8602912  10-0170860 
10-5601027  8-5872412  9-4570194  ?ZZ,,  10-5429806  9-8601937  10-0171222 
10-5596619(8-588l40G|9-4574964r^^''  I0-549503®-8399560  10  017138 


y*98330£»‘. 


9-9832T35 


9 •9832377 


Cosec«  ID.  I Sioe 


(280)  16  Deg. 


' sine  |i)it 
li  ■Triftlvil’ 

l'27j9170| 
92761910 
.7-76476 1 1 


4'2767 6i6  ' 723: 

•6|27703:.2  7221 


6j'2773U7'o-|9M^‘^»^313-60tH)12 


katoral  sines. 


otang. 
3-4374144  i 
48.3J896  I 
3-4797726  I 
■287690013-4759632  I 
3-47216161 
288320113-4683676  1 
3 4645813 1 


Tab.  10. 


ers.  IL>.  (Cosine 


3-6279553(28674.5413 


3-6342788  2870602 


3-6206101(2873751  3 
2876900  3 
7232444p-6I32957|2880050  3 
'229648|3-609650l|'2883201  3 
3 


7 2775941 72240590-6023818  2889.503  3 

8 2778736IJ.1-  . 7'221 264  3-5987590  2892655  3 

9 278l5,3ol^-;!?  7218470  3-5951439  '289580K  3 

10  '27S4324',^;i;jt  721.5676  3-5915363  2898961  3 
n 2787 1 1 81  72 1 2889  3-5879362  2902 114  3 


iraTT 


3 

291157813 


13 -2792704:., „„ 

14  2795497i;io';7'2O4503 

1 5 27982901,;.;;,;  720 1710  3-5736108  29 1 4734  3 
1 6 ->801083|;;;  J 7198917  3-570048 1 29l7890i3 

1 7 -2H03875  , 7 I96125|3-56649'28  2921047  3 

1 8 28066671, 193333p-5629448  2924205  3 

1 9 2809459l,:;I„,j7 190541 
20->8l2'25l|;:;,:7I8774 


2927363  3 
.5.558710  2930521  3 
I -2615042,;;;  7 184958P -55-23450 '2933680  3 
! '2817SJ.3  ;■“  7I82167p-.5488263j2936839  3 
23-28-20624  ;;;  7179376 
■24  2S'234l5o;p„7176585p- 
25  28'20'205  Uan  " ' 13795  3 -5383 1 38|2946.32ip 


293999913 
3 


2612828995  ;;g  l7 171005  3-5348240  2949483  3 
■28.11785  7168215  3-53I34I4 '2952645  3 

2834575  ;;;  ’ 7I65425p-5278660 -2955808  3 
2837364  7162636  3-.5243977  2958971  3 

'2840153  ^.igy  7159847  3-5209365  -2962135  3 
3ll284294'2  7157058  3-5174824  2965'299  3 

32  -284.173 1 7 1 5426913-5140354  2968464  3 

33  '28485‘20  715U80«-5IIJ59.W  '297 16.10  3 

34  285 1 308  ;;rc  7 1 48692;i  -.107 1 6'25  '297-4796  3 

35  '285.1096  7 145904:3-5037365  2977962  3 

■2856884  7 1431 16  3-5003175  '2981129  3 

2859671  71403293-4969055  2934297  3 

38i-2862458  ,,;y ' 7137542  3-4935004 '29874653 
9|‘2865246  ; 7I34754l3'49010'23  2990634  3 
4012168032  ;;“:7I3I968!3'48671  1029936033 
287C8 1 9 : 7 1 29 1 8 1 13  -4833267  2996973  3 

4'2!  >873605  ;;g  - 7126395p-4799492  3000144  3 


■2876391  7123609  3-4765785  3003315  3 

■2879177  ;;”';i71'20823p-4732U6  3006486  3 
2881963  7n8037p-469S576  3009658  3 

2884748  7 1 1 5'25‘2i3 -466.5073  3012831  3 


47|‘28S7.533  71  l'2467p-4631637 3016004  3 

2890318  7109682  3-4598269  3019178  3 

•2893 1 03  , 7 1 0639713-4564969  302235'2  .1 

■2895S87  71041 13  5-4531735  30-25527  3 

2398671  7101329  3-4498568  3028703  3 

'2901455  709S545p-446.5467  3031879  3 

2904'239  7095761  3-4432433  3035055  3 

2907022  T092978  3-4399465  3038232  3 

55  2909805  7090195  3-4366563  3041410  3 

'8l'29r2588j;;g:;  70S74 12  3-43.33727  3044588  3 
2915-J7 1 7084629  3-43009.56  304776“  3 

.58j29l81.S3C'g;  7081847  3-4268251  3050946  3 
2920935.;;;  ; 7079O65  3-423561 1 3054126  3- 
29-237n|~'°- 7076283  3-4203036 r3057307  3- 

7sine|Dit  Vers.  Secant  ICotan.  ' 


4608026 
4570315 
453'2679 
4495120 
44576.3.5 
4420226 
4382891 
4345631 
4308446 
4271.334 
4234297 
4197333 
4160443 
41236-26 
4086882 
4050210 
4013612 
3977085 
59406.31 
3904249 
3867938 
3831699 
3795531 
3759434 
3723408 
3687453 
3651568 
3615753 
3580008 
3544333 
3508728 
3473I9I 
34377'24 
3402326 
3366997 
.8331736 
329654.8 
3261419 
3226362 
3I9I373 
3156452 
3121598 
3086811 
.8052091 
30174.88 
2982851 
2948.8.80 
2913876 
2879487 
■2845164 
28 1 0907 
2776715 
2742588 
2708526 


•0402994  0387383  g02 
•0403863  0388185  gy- 
-0404732  0388988  cm 
•0405602  0380792  gy . 
0406473  0390597  gy, 
•0407346  0391402  gyg 
■0408219  0392208  gyg 
•0409094  0393016  gy, 
•0409969  0393823  gyj, 
■0410845  0394632  g,y 
•041 1 72,8  0395442  g,y 
■0412601  03962.V2g,| 
■0413481  0397063  g, 2 
•0414.862  0397875  giy 
■041524.8  039868b  g 13 
•0416126  0399501  3,3 
•0417009  0400316  31 3 
•(W17894  0401 131  gig 
■O41878OO40l947gi- 
•0419667  0402764  gig 
■0420.854  0403582  313 
■042 1443  0404400  g]o 
•0422333  0405219  g.^y 
•04232240406039  3..1 
■0424116  0406860  32,2 
•0425009  0407682  3.2.) 
•0425903  0408504  g.>4 
•0426798  0409328  g.;, 
•04'27694  04101.52  3, ',5 
•m2859l  0410977  g,]g 
■0429489  04 11 803  323 
•04.80388  0412629  323 
•0431'28904I3457  323 
•04321900414285  322 
•0433092  IHI5114s3(', 
•0433995  0415944  830 
■0434900  0416774  33.2 
•0435805  Ml 7606  832 
•0436712  0418438  533 
■0437619  0419271  334 
•0438528  0420105  33i 
•04394.87  0420940  333 
•0440348  0421775  836 
•0441259  0422611  337 
•0442172  0423448  333 
■0443086  0424286  339 
•0444001  0425125  84(, 
•0444917  0425965  g.jy 
■0445833  0426805  841 
•0446751  0427646  842 
•0447670  0428488  343 
•0448590  0429331  344 
•0449511  0430175  844 
•04.50433  0431019  843 
•0451357  0431864  345 
•0452281  0432710  847 
•0453206  0433557  343 
•0454132  0434405  g4g 
•0455060  0435253  349 
■045.5988  04.86102  S3y 
■0456918  0436952 


^1 

t<l 


9612617 
1961 1815 
9611012 
9610208 
9909403 
9608598 
9607792|i4 
i9606984|53 
1960617 
9605368  51 
!9604558  50 
9603748  49 
19602937  48 
[9602125  47 
9601312  46 
9600499 


9.599684 


9598869 
959805UI42 


9597236I4I 
9596418  40 
9595600 
9594781  . 

9.593961  ■ 
9593140 
9.592318  r 
9.5914961" 
9590672 
9589848 
9589023 
9588197| 
958737U-. 
9586.543 
9585715|-c( 
19.584886 
19584056,-- 


9582.894 
9.58156'2  _ 
9580729  21 
9579895 
9579060  I 
9578225  I 
9577389  I 
9576552  I 
9575714 
9574875 
9574035 
9573195 
9572354 
9571512 
9570669 
9569825 
9568981 
9568136 
9567290 
9.566443 
9565595 
9564747 
9563898 
9563048  0 


Cosec.  ICoTerslD.I  Sine 


1 6 Deg. 


LOO.  SINES,  ice.  (281) 


(282)  17  Dcr.  natural  sinks,  &c. 


RS3S3I 


1371',  7076'.’83  3-4203nn 
26499  ,'",  707ri.WI  3-4I7n5'2 
6 2Zft  "07(l7«il  3-413808 
1 ,1"!  7067939  3-4inS699|-306683'2|3- 
2934842l„";  "065138  3-407338»3070034|3- 


Cotang. 


■27085261 


2640596 

2606728 


2934842  ^.1"  7065158  3-4073382  3070034  3 2572924 
2937623  7062377  3 -404 1 1 30  30732 1 8 3-2539 1 84 

2940403  jig,,  7059597  3-4008941  3076402  3-2505508 
43183 IZ,  , 7056817  3-3976816  3079586  3-2471895 
45963  ,;l"  7054037|3-3944754  3082771  3-2438346 
3743  7051257|3-3912755  3085957  3-2404860 

1522  704S478;3-38S0820  3089 143  3-2371438 

2954302  jl_‘  704569s|3-3848948  3092330  3-2338078 
29 '.708 1 70429 1 9 3-38 1 7138 30955 1 7 3-2304780 


'2957081,7- 


2959659  204014 113-3785391  3098705  3 -2271.546 

2638  jlZg  7037362  3-3753707  3101 893  3-^238373 
2«65416  7034584  3-372-2084  3105083  3-2205263 

1 94  III-  703 1 806  3 -3690524  3 1 08272  3-2 1 722 1 5 
III ' 7029029  3-3659026  31 1 146-2  1-2139<’28 
749  jil"  7026251  3-3627589  311465.)  3-2.106304 
2976526  ,IZ.  7023474  3-3.596214  31 17845  3 -207.3440 
2979303  -II ; 7020697  3 -3564900  3 1 2 1 036  3 -2040638 
-’079|.jl„  7017921  3-35.3.3647  31242293-2007897 
S56;III ' 7015144  3-3502455  3127422  3-1975217 
7632 LlII^  7012368  3 -:.47 1 324  3 1 3061 6 3-1 942598 
4081,11^  7009592  3-3440254  3133SI0  3 1910039 
I84CZZ  ■7006816  -1 -3409244  31.37005  3-1877540 
5959jjII^  7004041  3-33782943140-200  3-184510-2 


)U07U58  jjl’  699-2942  3-3255095  3152988  3-1715948 
1009832 .,.1,  6990168  3-3224444 31 561 86  3- 168.-i60S 
1-2606  III;;  6987.394  1-3193853  3159385  3-1651726 
I5380III;;  6984620  1-316.33-20  3162.585  3-1619706 
18153  III;;  6981847  3-3132847  3165785  3-1587744 
2926  III:,  6979074  3-3 1 02432  .-1168986  >■  1 555840 


23699IIjj 


1976301  3-307'2076bl 721 87  "•  1523994 


26471  6973529  3 -30  4 1778  31 75389  3-U9-2-207 

III,  69707.56  3-301 1539  317859)  :)-146047H 
10320 1 6 III  j 6967984  3-298 1 357  3 1 8 1 794  3- 1 428807 
7SH  lH  : 69652 1 2 3-295 1 2.34  3 1 84998  3 ■ 1 397 1 94 
10.17.5.59  HI',  6962441  3-2921 16S  3188202  3-13656.39 
3040331  ;,Ij;  69596693-28911603191407  3-1334141 
3043 1 02  6956898  3-286 1 209 3 1 9461 3 3- 1 30270 1 


3054183  iH;,  6945817  3-274 1 977  3-.’0744(-  3 11 77.509 
3056953  III"  694.3047  3-271231 1 3-21064!'.  3- 1 146353 
30597-2.3  6940277  3-2682702  3-213858  3-11 15254 

1062492  ll"'  6937508  3 -2653 1 49  32 17067  3 ■ 1 0842 10 
1065261  II"'  69347.39  3-2623652  3220278  3-10532'23 
HI68030  :I"^  6931 970'.3-259421 1 32-23489  3-10-22291 
3070798  j,"Vl929202  3-25648-25  3226700  3-0991416 
1073566  llgg  6926434  3-S535496  3-2-29912  3-0960596 
1076334  6923666  3-2506222  32.331 25  3-0929831 

K1791021I  .?  69'2O898  3-24770O3  3-236.338  3-089fll22 
10.81869  jl  'I  6918131  3-2447840  3239.552  3-0868468 
3084636  jl  .’I  6915364  3-2418732  324V766  3-0837869 
1087403  ,;I"I  6912597  3-2389678L394598I  3-0807325 
3090170  ' 6909830 3-2360680)3249197  3-0776835 

Cosine  Dif  Vers.  I Secant  Cotan.  Tang. 


■0456918  0436952 
■04578480437803 
■04587800438655 
■04597 12W439.508 
■0460646W440361 
■046158l|0441215 
■04625)6(044207 
•0463453^044292 
•046439 1 10443782 
•0465380'0444639 
•04662700445498 
•0467211  0446357 
•046S 153  044721 
•0469096  044807 
■0470040  044893 
■0470986  0449801 
^471932  0450664 
-047-2879  04.5152 
•0473828  045239 
•0474777  0453-25 
•0475728  0454124 
•0476679  0454991 
■0477632  045.5859 
•0478586  045672 
•0479540  0457597 
•0480496  0458467 
•0481453  04593.38 
-048-;41 1 0460210 
•0483370  0461083 
•0484.3,30  0461956 
•0485291  046-283(1 
■0186-253  046.370 
■0487217  0464.58-. 

•04881 81 '<  46.5458 
•0489146(466,3,36 
-(490113  0467-214 
•0491080  04680*13 
•049-204910468973 
■0493019  04698.54 
■0493989  0470736 
(494961  (471618 
•049.59.34K472501 
•0496908  0473385 
■0497883  0474270 
(498859  0475156 
•0499836  0476042 
-0.5(8)8I5|04769-.“9 
■05017941477817 
•0502774  0478706 
•0.5037.56  (479596 
•0504738  0480486 
•05057-22  0481377 
•0506706  0482-269 
■0507692  0483162* 

•0508679  048405^ 

•0509667  048495() 

■0510656  04 S5846 
•0511646  04867421 
•0512637  0487639 
•0513629  0488536 
•0514622  0489435 

Cosec.  CoverflU  I Sine 


9,525730 

9524844 

95239.58 


IS! 


LOO.  SINES,  &C. 


Tang.  IDif  Cotang.  I Covers. 


10-53406+7  S-6+{W34i9-+853390  ,,,,|10-51466)0  9-84980i2 
10-53365 17  8-64I-J791  9-4857907  t,}„;i0-5l4?093  9-H496344 
10-5334391  8-6421231  9-4862+19  9-8494636 

10-5328270  8-6429663  9-4866928  ti^|l0-5l33078  9-8+92928 
10-532+ 1 52  8 -6438087  9-4871 433  10-51 28567  9-8491219 

10-53200+0  8-64+6502  9 +875933  10-5124067  9-8489.509 

10-5315931  8-6+54909  9-48804.30  10-51195709-848779 

10-5311827  8-646.3308  9-4884924  , 10-51 150769-8+8608 

10-5.307727  8-6471698  9-4889+13  tto.  '"-S'  10587  9-8484.37 
10-.53O363I  8-6480080  9-4893898  TT“;’  10-5106102  9-S48266.> 
10-5299539 8'6488+.54  9-+89S380  tTio  10-51016209-8480953 
10-52954.52  8-6496820  9-490-26.58  10-5097142  9-84792+0 

10-5291369  8-6505177  9-+907332  10-5092668  9-847752 

10-52872908-6.513526  9-4911802  ,,L  10-5088198  9-8+75813 
'10-528,3215  8-6521867  9-4916269tt)?;  10-5083731  9 8+74099 
10-5279144  8-6530200  9 +920731  10-5079269  9-8+72384 

10-527.5078  8-6538524  9-492.5 1 90 tT'-rt  101.507+8109-8470669 
10-52710158-6.5+68+1  9-49296+6^,,  10-.50703.5+ 9-84689.53 
10-5266957  8-6555149  9-49.3+097  10-5065903  9-8+6723 

10-5262903  8-6,56.3++9  9-49385+5  I0-.5061+5S  9-8465520 

10-5258854  8-6.571741  9-4942988^7  10-5057012  9-8+63802 
10-525+808  8-S58002‘  9-+9+7429  ttoi  10-5052.571  9-8+62084 
10-5'250766  8-6588301  9-+95186.5  10-50+8135i9-8+6036 

|10-.5'2+6729  8-6596569  9 +956298  10-50+3702  9-845864 

40-52+26(96  8-660+829  9 +960727  10-5039273  9-8+56927 

10-5238666  8-661.3081  9-+965152  , 10-503+8+8  9-8+55207 
10-523+641  8 6621.324  9-496957+ ^T:  10-5030+26  9-8+53+8“ 
I0-523062OS-6629560  9-4973991  ( 10-5026(109  9-8+51766 

10-5226604  8-6637788  9-4978406  tt  f,  10-5021594  9-845 
IO-.5222591  8-66+6008  9-4982816  TtA-  10-5017184  9-8448322 
10-5218582  8-6654220  9-4987223  10-5012777  9-8+46599 

10-521+577  8-6662+2+  9-+991626  , 10-500837+  9-8+4+876 

10-.52I0577  8-66706211  9-+996026  10-5003974  9-8+43152 

10-.5206580  8-6678808  9 -,'i000+22toio  I0-+999578  9-8U1+2 
10-5-’O2.588  8-66369S8  9-5nO481+t;gQ  10 -+995 186  9 -8+39703 
10-5198599  8-6695160  9-5009203  10-4990797  9-8+37978 

10-5194615  8-6703324  9-5013588  IJgg,  10-49864129-8+30252 
10-5190634  8-6711+81  9 -.501 7969  10-+982031  9-8+3+526 

10-5186658  8-6719630  9-50223+7  10-+B77653  9-8432799 

10-5182685  8-6727771  9-5026721  Tlti,  10  +973279  9-8431072 
10-5178717  8-673590+  9-5031092  10-4968908  9-8+293++ 

10-5I7+7528-67++O29 9-5035+39  10-+96+541  9-8+27615 

10-5170792  8-67321+7  9-5039822  10-4960178  9-8+25886 

10-5166835 8-6760256  9-50++I82  I0-+955818  9-8+2+157 

10-5162883  8-6768358  9-50+8538  10-4951+62  9-8+22+27 

10-513993+  8-677(W53  9-5052891  T;,?o  10  *9+7109  9-8420696 
10-515+090  8-678+539  9-5057240  Tito  10-49+2760  9-8+18965 
10-5151049  8-6792618  9-5061586  10-+938+1+  9-8+17233 

10-51+1112  8-6800689  9-5065928  10-+934O72  9-8+15501 

10-51+3180 8-6808753  9-5070267  10-4929733 9-8+13768 

10-5139251  8-6816809  9-507+602  T,:|t  10-4925398  9-8412035 
10-5135326  8-682+857  9-50T8933  T™  10-4921067  9-8+10301 
10-5131+038-6832897  9-5083261  10-4916739  9-8+08567 

10-5197488  8-68+0930  9-5087586  I0-+912+1+  9-8+0683 


10-512357+8-68+8956  9-5091907 iw 
10-51 196658-6856973  9-5096224  , 10-+903776  9-8+03361 

I0-51I57608-686498+  9-5100539  Tin  10  +899461  9-8+01625 
10-5111 858  8-6872986  9-51048+9  TX ‘1: 10  +895151  9-8399888 
10-5107960|S-648098I  9-5109156  ^nA  10-489084+ 9-8398150 
10-510+066,8-6888969  9-51 13+00  TiJ^  10-48865+0  9-8396412 

9 /\.r  7 />y\l  o t /v  Ck.tt  i t OOald.tn  QaO'lOA  CrVL 


, 10-+908093I9-8+05097 


10-5107960|S-648098I  9-5106156 TX;/  10-489084+ 9-8398150 
10-510+066  8-6888969  9-51 13+00  TX)^  10-48865+0  9-8396412 
10-5100176  8-68969+9  9-51 17760  10-+8822+Q  9-839+67+ 

Corine  |Dif  Secant.  Covers.  Cotang.  Dif'l  Tang.  Versed*. 


3 0 2 


(28S) 


Cosine 


9-9805963  60 
9-980557759 
9-9805 19U'3S 
9-980+803  37 
9-980++I5'56 
9-980+027|.55 
9-9603639  5+ 
9-9S032.-.0  53 
9 -9802860  .','2 
9-9802+71  51 
9-9802081  50 
9-9801690+9 
9-9801299+8 
9-98001108  +7 
9-9800516+6 
9-980012+  +5 
9-9799732++ 
9-9799339+3 

^‘91 

9'97 

980+6  +'-’ 
98552  + 1 

98158  +0 

IRl 

gmStww 

9-91 

9-97 

9-97 

96578  36 
96182  35 
95785  34 

9-97 

95388  33 

n 

9-97 

9+19530 

9*97 

93796129 

9-97 

93398  28 

92198125 

9-97 

9-97 

91798j2+ 
91397  23 

9-97 

9-97 

9-97 

9-97 

89789  19 

9-97 

893861 13 

9*97 

9*97 

9*97 

88983  n 
88579  16 
8SI75il.'i 

87770'l  + 

1 

87505' l:l 
86960  I 
865-U  1 1 

86148  10 

IBB 

aEvmla 

9*97 

8533+  8 

9-97 

9-97 

9*97 

8+9271  7 
8+5  lOj  6 

8+1 11  ^ 

9-97 

837 

0‘>  4 

9 97 

832 

9.7  3 

9-97 

82H 

83  ‘2 

9*97 

9*97 

824 

8‘2C 

74  I 
65  0 

Cosec*  Id.  I Sine 


Deg.  72, 


(284) 


Sine 


j|)9017t 
)09995t 
109570'. 
i09846f 
:1I0I23J 
,'U0399«' 
1106764 
3I095'2f 
7119294 
il 1505f 
7117822 
7120580 
7123349 

71201 12 
7128875 
3131638 
7134400 
3137167 
3139925 
3142686 
7145448 
7148209 
715096 
7153731- 
3156491 
3159250 
7162010 
7164770 
7167525 
3170288 
7173047 
31 75805 
3178567 
3181321 
3184079 
718687I-! 
31895931 
31923501 
31951061 
3197863! 
3200619 
32033741 
3206130 
32086851 
21 1640 
3214395 
321714 
32199(r 
3222657 
322541 1 
3228164 
723091 7 
7235670 
3236422 
7239174 
3241926 
3244678 
3247425 
3250181 
3'25293l 
3255682 


NATURAL  SINES, 


Coscc.  ITang.  Cotang. 


1909830  7 2360680  j249I97  j-0776835 
•;907064  3-2351736  7252413  3-0746418) 
1904298  7-2302846  325,5630  3 07 16020 
1901.532  7-227401 1 3258848  3 0685694 
6898766  3-2245230  326'2066  7-0655421 
6896001  7-2216503  726,5284  3-0625'203 
68932.76  7-21 878.70  7*68504  7-0595038 


Secant  1 Vers.  Cosine 


6H9047I  i 
'1887706  1 
'188494  ’ 7 
'1882178  7 
6879414  7 
6876651 3 
6873888  3 
687112.5  3 
6868,362  3 
6865600  3 
68628,77  7 
6860075  3 
'18.57314  3 
6854552  3 
6851791  3 
6849031 3 
6846270  3 
6843510-7 
6840750  7 
68.77990  3 
78.752.70  3 
6832471 7 
6829712-7 
782695.7  7 
6824195  7 
'1821437  7 
6818679  7 
68 1 592 1 3 
681.7164  3 
6810407  7 
■18076.50  3 
1804891 3 
-802137  7 
1799.781  7 
1796626  7 
1793870  3 


21 59210  .327 1 721  1 0564928 
2130644  3274941  3 0534870 
2102132  3-278165  7-0.504866 
207.767.7  7281387  7 0474915 
204.5266  32846 1 0 3 1)4450 1 8 
20 1 69 1 3 3287833  3 -04 1 5 173 
1988613  7'>91056  7-038.5381 
1960365  3294281  3-0353641 
1932170  329750,5  -7  -03'25954 
1904028  33007.11  7-0296.720 
1875937  3303957  .7-0266737 
1 847899  :7307 1 84  7 0237207 
1819913  3310411  7-0207728 
I79I97S  3313639  7-0178301 
1 764095  7.7 1 6868  7-0 1 48926 
1736-264  7320097  3-01 19603 
1 708484  '32.3.127  7-0090330 
1680756  3326557  3-0061 109 


16.53078  3329788  3 
1625452  3333020  3 
1597876  33762.52  '2 
1570351  73:19485  2 
1.54-2877  73427192 
1515453  -734.59.5:,  2 


1488079 
14607.56 
1 4.7:>4S,7 
1406-259 
1379086 
1351962 
13'24S87 
1297862 
1270886 
1243959 
I2I70SI 
1I9025'2 


3349188  > 
5.75'242-i  2 
:>3,5.5660  '2 
■1358896  '2 
33t;2l34  2 
3365372  2 
.736861(1  2 
737I85(.  2 
!:i37.5090  2 
|-137833('  2 
(7381571  2 
i-1384813  2 


0031979 

0002820 

9973751 

9944734 

991.5766 

98868.50 

9857983 

98'29I67' 

980t)4«O| 

977168:l] 

97430161 

9TU,79ffl 


3791  11.5 
6788760 
6785605 
67828.51 
6780097 
6777:543 
6774589 
67718.76 
6769087 
6766730 
'376.7578 
-3760826 
6758074 
6755322 
.675-2.571 
6749820 
6747069 
6744318 


3 - 1 3'24S87 -73686 1 (I  2 -968587 1 
:;-l297862  737I85(.  2-96573I-2 
7- 1 270886  :i37.5090  2-9628842 
7-1243959  737833('  2-96004'22' 
:M  2 1 70S  I 738157 1 2-95720.50 
3-11 9025'2  33848 1 3 2 ■9543727 
7-n6347f  7388056  2-951.5457 
3-1 1.76740  3391  '299  2 -9487227 
3-11 10057  :!:794543  2-9459050 
3'I0S3422  3397787  2-94.70921 
7-10568.15  3401032  2-940'2840 
3 1030296  3404278  2-9374807 
3-1003805  3407524  2-9.346822 
:5-0977,363  3410771  2-9318885 
3-0950967  34U01 9 2 -9290995 
3-09246-20  34I7'267  2-92671.52 
3-0898319  7420516  2 -O-’.I.I.I.SS 
3-0872066  3423765  2-92076K' 
3-0845860  3427015  2-91 79909 
3-08 1 9702  '54.30266  2'91522.56 
3-0793590  3433518  2 -91 24649 
7-07675'2.5  .3436770  '2-9097089 
1.3 -0741 507  34400-23  2-9069576 
13-07155:15  7443276  ',’  O04au)9 


■0514622 

•0515617 

■0516612 

•0517608 

■0518606 

•0519605 

■0520604 


951U565  60 
9509666  59 
9.)0S766  58 
9507865  57 
9506963  .56 
(9,506061  55 
505157  54 


•052160510495747 ' 9.504'2‘>7  53 

•0.5'22607K)496652  ®''%50734R  521 
•05'2,76 10^497557  ^’■^|9.50-244.7'51 
•05246 14 W98464  •‘I'^.IOI  536,50 
■052,5619^499371  950062949 

■0526625K)500'279  9499721  ks 

■0597633B5«1188^  949881247 

•0528641  050'2098  9497902i46 

•0529651  0.50:1009  9496991  j45 

•05.10661  0.503920  ’ 9496080  44 

-0531673  0504832  9495168143 

■053-2686p.50.5745 ' 9494255|42 

•0533699^.506659  . 949334l|41 

•05347 1 4f  >.507.574  949242640 

•0.5.5.5730p.508489  9491511  .79 

•0536747p09405  „ ^19490595  38 
•0.5.n765p510-3'22  ' 9489678.77 

■0538785p51 1 240g  j ^ 9488760 .76 
•0539805  05 121 58  , 9487842  35 

•0540826'0.51 .7078  , 


0539805:0512158  „ , J9487842  35 
0540826'0.51 .7078  „ , 9486922  34 
0541 8491051  ■!998 , ’iP  186002  37 
0542873^1.5 1 49 1 9 ' '948508 1 1.72 

054.78‘I7’<I5 1.584 1 ' - ' 9484 1,59  71 
0,544923p5 1 6763  ;'-l9483’237|30 
0.5  1.59501051  76S7L";|94823  1 7^29 
0546978p.51861 1 r'-rip-IRLSSojlS 
05.1SIHnp519.536iuVy948(1464i27 
05490.1710.520462'- Vj94795.781'26 
0550068p52 1 ,188|-- '194786 1 2|'25 
05.51 101  b,522316||;;;"!9477684 
0552I74|o.52.7244L, ^^,94767.5 


•0.553169|0,524n3i-;-  947582 
■055420410.52.5 1 0.7g:!‘'|9474S97 
■055.524 1 !0.526<).74p  9473966 


•05.56279'0526965  ' 9470035  I 

■0.557.71 8 0.527897  9472103  18 

•0558358  0528830  9471 170  17 

•0.55.9.799  0.529764  9470236  10 

3)56(U4I  0,530699  q;;-;  9469:301  15 
•0561485  0.5.716.74  ' 9468.166  14 

•0562529  0.532570 ' 94674.70  13 

•0563575  053,7507  9466493  1 

•0.564621  0.534445  ‘ 9465555  1 1 

•0565669  053.5.784  a,”  9464616  10 
•056671 8 053632.7  9463677 

•0567768p37264  946-2736  8 

■05688 1 9|0.538205  it  946 1 79.5  7 
■0.56987  lp.539 146  9460SM  6 

■0570924  0540089  ■ .t  945991  i 
•0571978  0.')410.72  1?;  9453968 
■0573034  0.54 1 977  ^t^  9458023  , 
•0.574090  0542922  ; 9457078 

■0,575148  0.54.7868  it  • 9456132 
•0576207  0,544814  94.5.5186  i 


CosinclDif  1 Ver*.  | Scc.int  ICotan.l  Tang. 


1 s Deg- i.or..  SINES,  &c, ^(285) 


Sine 

Dif 

Cosec.  |Vcrseds. 

Tan}f. 

Dif 

Cotang. 

Covers. 

Secant 

p. 

Cosine 

0 9 -489980? 

1 9-4903710 

2 9-4907592 

3 9-4911471 

4 9-4915345 

5 9 -4919216 
t>  9-4923083 
7 9-4926946 
S 9-4930806 
9 9-4934661 

0 9-4938513 

1 9-4942361 
■2  9-4946905 

13  9-4950046 

14  9-4953883 

15  9-4957716 

16  9-4961545 

17  9-4965370 

18  9-4969192 

19  9-4973010 

20  9-4976824 

21  9-4980635 

22  9-4984442 

23  9-4988'515 

24  9-4992045 

25  9 -4995840 

26  9-4999633 

27  9-5003421 

28  9-50072U6 

29  9-5010987 

30  9-5014764 

31  9-5018538 

32  9-5022308 

33  9-5026075 

34  9-50->9838 

35  9-5035597 

36  9-5037353 

37  9-5041105 

38  9-5044853 

39  9-5048598 

40  9-5052339 

41  9-5056077 

42  9-505981 1 

43  9-5063542 

44  9 5067269 

45  9-5070992 
469-5074712 

47  9-5078428 

48  9-5082141 

49  9-5065850 

50  9-5089556 

51  9-5093258 

52  9-5096956 
539-5100651 

54  9-5104343 

55  9-5108031 
5«9-5111716 

57  9-5115397 

58  9-5119074 

59  9-5122749 

60  9-5126419 

3886 

3882 

3S79 

3874 

3871 

3867 

3863 

3860 

3855 

3852 

3848 

3844 

3841 

3837 

3833 

3829 

3825 

3822 

3818 

3814 

3811 

3807 

3303 

3800 

3795 

3793 

3738 

3785 

3781 

3777 

3774 

3770 

3767 

3763 

3759 

3756 

3752 

3748 

3745 

3741 

3738 

3734 

3731 

3727 

3723 

3720 

3716 

3713 

3709 

3706 

3702 

3698 

3695 

3692 

3688 

3685 

3681 

3677 

3675 

3670 

10-5100176 
1(46096290 
10-5092408 
10-5088529 
10-5084655 
10-5U8U784 
10-5076917 
10-5073054 
10-5069194 
10-5065339 
10-5061437 
10-.5057(i39 
10-5053795 
10-5049954 
10-50461 17 
10-5042284 
10-5038455 
10-5034630 
10-5030808 
10-5026990 
10-5023176 
10-5019365 
10-501.5556 
10-5011755 
10-5007955 
10-5004160 
I0-.50003<7 
10-4996579 
10-4992794 
10-4989013 
10-4985236 
10-4981462 
10-4977692 
10-49739‘25 
10-4970162 
10-4966403 
10-4962^47 
10-4958895 
18-4955147 
10-4951402 
10-4947661 
10-4943923 
10-4940189 
10-49.36458 
10-4932731 
10-4929008 
10-4925-2S8 
10-4921572 
10-4917859 
10-4914150 
10-4910444 
10-4906742 
10-4903044 
10-4899349 
10-4895657 
10-4891969 
10-4888284 
10-4884603 
10-4880926 
10-4877251 
10-4873581 

8-6896949 
8-6904921 
8-6912886 
8 6920644 
8-6928794 
8-6936736 
8-6944672 
8-69.52599 
8-6960520 
8-69684.32 
8-6976338 
8-6984236 
8-6992127 
8-7000010 
8-7007886 
8-7015755 
8-7023617 
8-7031471 
8-7039318 
8-7047158 
8-7054990 
8-7062815 
8-7070633 
8-7078444 
8-7086247 
8-70940U 
8-7101833 
8-7109615 
8-7117390 
8-7125157 
8-7132918 
8-7140671 
8-7148418 
8-7156157 
B-7163S89 
8-7171614 
8-7179332 
8-7187044 
8-7194748 
3-7202445 
8-7210135 
8-7217818 
8-7225494 
8-7233163 
8-7240825 
8-7'248480 
8-7250129 
8-7263770 
8-727 1404 
8-727903# 
8-7-386653 
8-7294267 
8-7301874 
8-7309474 
8-7317067 
8-7324654 
8-7332203 
8-7339806 
8-7347373 
8-7354932 
8-7362485 

9 -5 117760 
9-5122057 
9-5126351 
9-5130641 
9-5134927 
9-51.09210 
9-5143490 
9-5147766 
9-51.520.1ii 
9-51.56309 
9-516057.1 
9-5161838 
9-5169097 
9-5173353 
9-5177606 
9-.5181855 
9-5186101 
9-5190344 
9-51945H3 
9-5I988I9 
9-5201052 
B-52<;728'' 
9-5211.508 
9-521.5730 
9-521 99.50 
9 -.5224 166 
9-3228,179 
9-523'>5S9 
9-5236795 
9-5240999 
9-5245199 
9-524939.5 
9-.52.53.589 
9-52.57579 
9 -.526 1966 
9-5266150 
9-5270331 
9-5274508 
9-5278682 
9 •32828.5.1 
9-3287021 
9-5291186 
9-5295347 
9-5299505 
9-5303661 
9-5307813 
9-5311961 
9-5316107 
91^330250 
9-5324389 
9-532»596 
P-.5332659 
9-5336789 
9-5340916 
9-5345040 
9-3349161 
9-5353278 
9-5357393 
9-5361505 
J-3.165613 
9-5369719 

4297 

4294 

4290 

4286 

4283 

4280 

4276 

4271 

4270 

4266 

4263 

4259 

4'25S 

4253 

4249 

4246 

4243 

4239 

4236 

4233 

4210 

4226 

4222 

4-220 

4216 

4213 

4210 

4206 

4204 

4200 

4196 

4194 

4190 

4187 

4184 

4181 

4177 

4174 

4171 

4168 

4165 

4161 

4153 

41.56 

4152 

4148 

4146 

4143 

4139 

4137 

4133 

4130 

4127 

4124 

4121 

4117 

4115 

4112 

4108 

4106 

10 -4892240 
10-4877943 
10-4873649 
10-4869359 
10-4865073 
10-4860790 
10-4856510 
10-48.52234 
10-4827961 
10-4843691 
10-4639425 
10-4835162 
10-48.10903 
10-4826647 
10-4822394 
10-4818145 
10-4813899 
10-4809656 
10-4865417 
10-4801181 
10-4796948 
10-4792718 
10-4788492 
10-4784270 
10-4780050 
10-4775834 
10-4771621 
10-4767411 
10-4763205 
10-4759001 
10-4754801 
10-4750605 
10-4746411 
10-4742221 
10-4738034 
10-47338.50 
10-4729669 
10-4725492 
10-4721316 
10-4717147 
10-4712979 
10-4708814 
10-4704653 
10-4700495 
10-4696339 
10-4692187 
10-4688039 
10-4683893 
10-4679750 
10-4675611 
10-4671474 
10-4667341 
10-466321 1 
10-4659084 
10-4654960 
10-4650839 
10-4646722 
10-4642607 
10-4638495 
10-4634387 
10-4630281 

9-8394674 
9-8392935 
9-8391195 
9-8389455 
9-8387714 
9-8385973 
9-8384231 
9-8382489 
9-838W46 
9-8379003 
9-!)377259 
9-837551.5 
9 83737-1 
9-8372024 
9-837027s> 
9-8368532 
9 ■836678,5 
9-836.W37 
9-8363289 
9-8361540 
9-8359791 
9-8358041 
9-8356291 
9-8354540 
9-8352739 
9-8351037 
9-S349985 
9-8347532 
9-8345778 
9-8344024 
9-8342269 
9-8340514 
9 8338759 
9-8337002 
9-8335246 
9-8333488 
9-8331731 
9-8.129972 
9-8328213 
9-8126454 
9-8324694 
9-8322933 
9-8321172 
9-8.119411 
9-8317649 
9-8315880 
9-8314123 
9-8312359 
9-8310595 
9-8308830 
9-8307064 
9*8305299 
9 8.->03532 
9-8301765 
9 8299997 
9-8298-2-29 
9-8296461 
9-8294692 
19-8292922 
9-8291152 
9-8289381 

10-0217937 
10-0218347 
10-0218759 
10-0219170 
100219582 
10-0219994 
10-0220107 
10-0220820 
10-0221234 
10-0221647 
10-0222062 
10-0222477 
10-0222892 
10-0223307 
10-0221723 
10  0224140 
10-0224556 
10-0224974 
1U'U'225391 
10-0225809 
10-0226228 
10-0226646 
1 0-0227066 
10-0227485 
10-0227905 
10-0228326 
10-0228747 
10-0229168 
10-0229590 
10-0230012 
10-0230434 
10-0230857 
10-0231980 
10-0231704 
10-0232128 
10-0232553 
10.-0232978 
10-0233403 
10-0233829 
JO -0234255 
10-0234682 
10-02.15109 
10  0235536 
10-0235964 
10-0236392 
10-0236891 
10-0237250 
10-0237679 
10.0238109 
10-0233539 
10-0238970 
10-0239401 
10-0239833 
I0-0<>40264 
10-0240697 
10-0241130 
10-0241563 
10-0241996 
10-0242430 
10-0249865 
10-0243999 

411 

412 

411 

412 

412 

413 

413 

414 
413 
41.7 

415 
415 

415 

416 

417 

416 

418 

417 

418 

419 

418 

420 

419 
42« 

421 
421 

421 

422 
422 

422 

423 

423 

424 

424 

425 
425 

425 

426 

426 

427 
427 

427 

428 

428 

429 
429 

429 

430 

430 

SI 

432 

431 

433 

433 

433 

434 

9-9782063 
9-97816.7.1 
9-9781-241 
9-9780830 
9-9780418 
9-9780006 
9-9779593 
9-9779180 
9-9778766 
9-9778353 
9-9777938 
9-977752.1 
9-9777  lo.s 
9-9776693 
9-9776277 
9-977.S860 
9-9775444 
9-9775026 
9-9774609 
9-9774191 
9-9773772 
9-9773354 
9-9772934 
9-9772515 
9-9772095 
9-9771674 
9-9771253 
9-9770832 
9-977(410 
9-9769988 
9-9769566 
9-9769143 
9-9768720 
9-9768296 
9-9767872 
9-9767447 
9-97670-22 
9-9766597 
9-9766171 
9-9765745 
9-9765318 
9-9764891 
9-9764464 
9-9764016 
9-9763608 
9-9763179 
9-9762750 
9-9762321 
9-9761891 
9-9761461 
9-97610.10 
9 ■9760.599 
9-9760167 
9-9759736 
9-9759303 
9-9758870 
9-9758437 
9-9758004 
9-9757570 
9-9757135 
9-9756701 

60 

59 

58 

57 

.56 

.'>5 

■U 

.53 

52 

.51 

.50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

14 
33 
32 
31 
30 
29 
28 
27 
25 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 

15 
14 
13 
12 
11 
10 
9 
8 
7 
6 

4 

3 

2 

1 

0 

Cosine 

Dit 

Secant 

Covers. 

Coung. 

Dif 

Tang. 

Verseils. 

Cosec. 

D. 

Sine 

' 

Deg.  71. 


NATURAL  SINES,  CCC. 


(286)  in  Deg. 


Sine  ji)it 

12A843'2‘:^“ 

3283932^™ 
3266681';’^ 
32fi9W0*;J^ 
327217^^:+^ 
32749281 
32776761, 
3280424 


67U3I8  3 071.»3i  3443276  2-9042109 


6741368 

6738818 


6736068  3-0637B98  3433040 


6733319 


6730370  3-0386370  3439333 


6727821 


3283172 
3283919 
3288666 
32914T3 
3294160, 
13  3296906 


3299A33 
3302398 
.3503144 
1:107889 
3310634 
13379 
33161X3 
3318867 
;4j3.3216II 
233324333 
26  3327098 
273329841 
283332384 
293333326 
.30.3338069 
31  .3340810 
.32331.3332 
333346293 
343.349034 


3331775 
3334516 
3337236 
333fi996 
3362733 
.1363473 
3368214 
337093.3 

43  3373691 

44  3376429 
337*1167 
3381903 

47  3384642 

48  3387379 

49  3390116 
3392832 
1.393389 
.1398325 
3401060 
3403796 

406.331 
3409265 
4412000 
1414734 
1417468 
3420201 


50 

31 

32 

33 

34 
S3 

36 

37 
58 
39 
6f 


2748 

2746 
2748 

2747 
2747 

2747 

746 

2747 

2743 

2746 

2743 

2743 

2743 

2744 
2744 
2744 
2744 

43 

2743 

2743 

2742 

2743 

2741 

2742 
2741 
2741 
2741 
271 
2740 


Lovers 


3-0689610 

3-0665731 


3-061211 1 


3-0360673  3462810  2-6878277 


6725072  3-033.3026  :>46606K 


30301)423 


3-0438.332 

3-0432881 


30407462  i482368  2-871 6088 


3-0382084 

3-0556732 

3-0331464 

3-0.306221 


3-0281023|3498683  2-8382168 
3301930  2'833531 7 


3303216 


3-0253868 
30X30739 
1-0203693 
3-01S0672  331 1730 
30133694  3515018 


6678589 
6673643 
6672902 
6670139 
6667416 
6664674 
6661951 
6639190 
6636448 
6633707 
66.30966 
6648223 
6643484 
„..„|6642744 
;-+0.664O004 
?2^?|6637263 
66343X3 


2740 

2739 

2739 

38 

2738 


6631 786 2 9689327 


6629047 

6626309 


2737 


660UI 


[Cosine  Dif  Vers. 


^3^66016'.. 
^3.;  K59S940 
:Z3®  6396204 
2733 

6393469 
6.’.90733 
’3-33  6588001 
3’;^  6383266 
-3-33  638-2332 
”'33  6379799 


Coscc. 


3449783 


3436296 


1-0483864  347X386 


Tang. 


3446330  2-9014688 


2-8987314 

2-8959986 

■2-8932704 

2-8903467 


3469327 


.3475846 

3479107 


3485630 

348889:> 

5492156 


6722,3g4 
6719.376 
6716828 
67I408I 
6711534 
6708587 
670.3840 
6703094 
6700347 
6697602 
6694836 
6692 1 1 1 
6689366 
6686621 
6683877 

66811 33(3  -01 30760133 1 8287 
3-0103870 
3-0081024 
3-0056221 
3-(K)3U62 
3.0006746 
2-9982075 
2-9937443 
2-9932836 


2-8631132 
2 8K24033 
2-8796979 
8769970 
2-374.3007 


.3493420  2-8608363 


2-9908312(3347734 
2-98838  llp33 1010 
'2-9859.332  3334286 


2-9834936 

2-9810363 

2-9786231 

2-9761942 

9-9737695 


33084S3|2-X3U2349 
2 8473831 
2-8449356 
8422926 
2.8396539 
2-8370196 
2-8343896 
2-8317639 
■2-8291496 
2-8263236 
2-8'239129 
2-8213045 
2-8187003 
2-8161004 
2-8133048 
2-3109134 


3521336 

3324826 

3328096 

3331368 

3334640 

3337912 

3341186 

3544460 


3557562 
3560840  2-8083263 


2-9713490  3573956 


2-9665205 

2-9641125 


66'23571  2-9617087 


3’'3®85620853  2-X393090  3590367 

33-‘>8'6818095 

ZZ-'’  6615558 
33^'  6612621 
2737 

373®  6007148 


2-9569135 
2 9545221 
2-9521348 
2-9497516 
2-9473725 
2-9U9975 
-2-9426265 
2-9402597 


2-9378968  3619949 


2-9355380 

2-9331833 


-2-9308326  3629823 


2-9284858 

9261431 

-2-9238044 


Secant 


-2-8689215 

2-8662386 

sosoeo-j  I 


3.364118 

3567397 

3570676 


3577237 

3580518 

3583801 

:j,387083 


3.393651 

3596936 

3600222 

3603508 

3606795 

3610082 

3613371 

3616660 


3623240 

3626531 


3633115 

3636408 

3639702 


Cotan. 


Cotang. 


-2-852891 1 


2-8057433 

2-8031646 

2-8005901 

2-7980198 

■2-7954537 

2-7928917 

2-7903339 

2-7877802 

2-7852307 

2-7826853 

-2-7801440 

2-7776069 

2-7750738 

2-7725448 

2-7700199  1 

2-7674990 

2-7649822 

2-7624695 

2-7.399608 

2-7574561 

2-7549554jl 

■2-7524588 

2-7499661 

■2-7474774 


Tang. 


Tab.  10. 

Secant  Vers,  1).  (Cosine 


■0576207  0544814 
■0577267 
■0578328 
■0579390  0. 
■0580453 
•0581517|O. 
■058251 


583  01 


054.3762 
054671 
547659 
0548609 
549559 
15505 II 


•0583649  0551463 
•0584717 
•0585786  05.33370 
•05868.35 
•0587926 1: 


0.354325 


1)355280- 
I -0588999(0536236 


■0,39007-2  0337193 
-0391 146 
■0392221 
■0593298 
■0394376 
■0595434 


03.38151 
03391 10 
0360069 
0361029 
0361990 
0362932 


■0603037 
•0604123 
•06032 U 
■0606304 
•0607393 
•0606487 
•0609380 
•0610675 
■0611770 
■0612867 
•0613965 
061.306: 


06I6I64 

061726.1 

0618367 

0619471 

0620375 

0621681 


•062278 

•0623891 

•0625003 

■0626113 

•0627227 

•0628339 


•062943: 

•0630561 

■1)631684 

•0632801 

■0633919 

•0635031 


Cosec. 


9^ 

59+89. 

949  o, 
950,,, 
930  9, 

9329, 

932, 

9539 
034  9 
9339 
933  g, 


936  9443764  48 

9442807 
9441849 
9440890 
94.1993 1 1++' 
9438971 


937 

958 

939,, 

9399 


960 

961 
9621 

-0596534  0362932  9437048 

•0397613  0363913  9436083 

. -0598697  0364878  ™ 9433122 
1 0599781  0565843  ^94.14157 
■0600865  0566808  9433192 

-0601951  0567773  xf3[9432227 


0568740 , 
0569707 
0570676 
0571645 
0572614 
0373585 
0574556 
0575529 ; 
0576502 
0377475 
0578450 
9425 
0580402 
3 03SI379 
0382336 
0583333 
5 0584314 
0583293 


S|))386276 
237 
0588240 
0389223 
0390207 
0391192 


9 059 


3 0392178 
8 0393165 
0594132 
0593140; 
-96 1 ‘29 
810597119 
8 0398109 
10  0599101 
0600093 
060)086 
,2  0602079 


0636131 
0637281 
0638403 
0639327 
064063 
0641778(0603074 


9433186 

9434238 

I4.S3290 

9432.141 

9431391 

1430441 

1449489 


9448337 

9447384 

4466.10 

445675 

9444720 


43 

9438010+2 


963 

963 

967 

967 

969 

969 

969 

971 

971 

9731 

973 

97.' 

973 

973 


977 

977 

979 

979 

981 

981 


98) 

983 
,98.1 

984 
933 
986 


987 

987 
986 

988 
99< 

991 

992 
992 

99.7 

99;i 

S9j 


60 

39 

38 

57 

36 

33 

34 


94312611.13 
9430293P 
9429.12433 
9428333.12 
9427386. II 
9426413  30 
9425444  29 
9424471  28 
942.3498I27 
942'23XS;26 
942 1 330 '-’A 
9420373:24 
94I9398|23 
941  £621122 
94I7644|2I 
941666.3  20 
9413686  19 
9414705  18 


9413724 

9412743 

9411760 

9410777 

940979.1 

9408808 


94078‘22 
94068.15 
9405848 
9404660 
9403871 
9402881 
9401891 
9400899 
9399907 
93989 U 
9397921 
939('926 


Covers  D.  Sine 

X)eg.  70. 


19  Deg. 


Sine 


ng 


LOO.  SINES,  tec. 


Tang.  iDif  I Cotang. 


I0  W1358I  8-736«48i9-5369’719  . 10-W30981  9-8289381 

I0-W699U  8-737(X)30  9'537382l  ^ 10-4fi‘3til  79  9-8S87609 
10'4866250  8-7377370  9-53779S0  IO-4822080  9’8283837 

10-4882390  8-7383IOS  9-3382017  10-4617983  9-8284063 

10-4858933  8-7392628  9-53861 10  10-46 1 3890  9-8282292 

10-4835279  8-7400147  9-53y0200  10-4609800  9-8230318 

10-4831629  8-7407639  9-339i287  10-4605713  9-3278744 

10-4847983  8-7415163  9-3.398371  10-46016299-8276970 

10-4844340  8-7422664  9-5402453  10-4597547  9-8273194 

10-4840700  8-74301369-3406531  " i*  10-4593469  9-8273419 
10-4837064  8-7437642  9-5410606  10-4389394  9-8271642 

10-4833431  8-7445121  9-5414678  10-4583322  9-8269866 

10-482-9802  8-745-2593  9-5418747  10-4581253  9-3-268088 

10-4826176  8-7460059  9-5422813  10-4577187  9-8266310 

10-4822553  8-7467518  9-5426877  77  10-4573123  9 8264332 

10-4818934  8-7474971  9-5430937  10-4569063  9-826-2733 

10-4813318  8-7482417  9-5434994  10-4563006  9-8260973 

10-481 1705  8-7489857  9-5439048  10-456095-2  9-8-239193 

10-4808096  8-7497290  9 5443100  10-4556900  9 8237412 

10-4804490  8-7504716  9-5447148^!^  10-4552852  9-82.35631 
10-4800888  8-7512136  9-5451193?);:,  10-4548807  9-82.53849 
10-4797289  8-751 9549  9 -.3455236  ^?“  10-4544764  9 -8252067 
10-4793693  8-7526956  9-5459276  10-4540724  9-8250284 

10-4790101  8-7534357  9-5163312*„,®  10-4536688  9-8248501 
10-4786512  8-7541751  9 5467346  “7  10-453-2654 9-8246717 
10-4782926|8-7549I38  9-5471377  10-4.3-28623  9-8244932 

10-4779344,8-7556.31 9 9-.34734U.3;::?  10-45-24595  9-8243147 
10-4 773765  3-7563894  9-54794,'H)^  , l0-45‘2057O  9-.8-241362 
10-4772 1 89  b-7.37 1 262  9 -.34.S3452 1 0-451 6548  9-8-239576 


10-476861 

10-476.304 


10-4761482 

10-4757919 


9-519550< 


10-4737yi98-76006709'54995l  I 
10  4754360l8-7f)080O6|9-.3.3(l35I-i 
10-4750804 
10-4747-251 
10-474370-2 


10-4740156 
10-4736613  8-7644591 
10-47330738-7651889 
10-4729537  8-76591809-5531492 
10-4726003  8-7666466  9-5.3354 
10-47-2-2474  8-7673745  9-5539459 


10-4718947  8-7681018  9-5.343438 
10-4715423  8-7688284  9-554741 
10-4711 903|8  -769554419  •5,35 1 388 
10-4708386 

10-470487-2|8-7710046|9-5559327 
10-4701 362  8 -77 1 7288  9 -5563292I 


10-4697854  8-7724523 9-556725 
10-46943.30  8-7731752 
10-4690849  8-7738975I9-5575171 
10-4687351  8-774619-. 

10-4683857  8 -775340319 -558307 
10-4680365  8-776060719  5587025 


10-4676877  8-7767805|9-5590971 
10-46733*2  8-777499 
1 0-4669910I8-7782I83I9-5598854 
10-4666431 

10-466-295618-7796537 
10-46,39483  8-780370319-561065 


I10-4.3I2.3>9  9-82;17789 
!i0-45085139-82:;00(i2 
Ul-4,304 500  9-82.34214 
UI-4500489 823-2425 
U)-449648l|9-82:ir636 
1 0-4492477  9-82-2.SS47 
10-44S847j9-8«27037 
10-4484476I9-8225266 
10-44e0479i9-822:U75 
10-4476486  9-3221684 
I0-44724969-82h'891 
10-4468508  9-8218099 
I0-44645239-8216305 
10-4460541  9-8214511 
10-44565629-8212717 
10-4452585  9-8210922 
10-44486129-8209126 
10-4444641  9-8207330 
10  -4440673  9-8-205533 
10-4436708  9-8203736 
10-443274.3  9-8201938 
10-4423786  9-820OU0 
1 0-4424829  9-8I9B34I 
10-4420875  9-8196542 
10-4416923  9-8194742 
10-4412975  9-8192941 
10-4409029  9-8191 140 
10-4405086  9-8189338 
10-4401146  2-8187536 
10-4397208  9-8185733 
10-4393273  9-8183930 
10-4389341  9-81821-26 


Cosine.  iPifl  Secant^  Covers.  I Cotong.lDifI ' Tang.  IVerseds.' 


10-0243299 
10-0243735 
I0-024417ol 
10-02440 
10-0245 
10-0245479 
10-0-245917 
10-0246354' 
1 0-0-24679 
10-0247231 
100247670, 
10-0248109 
10-02485491 
10-0248989 
10-02494301 
10-0249871 
10-0250312 
10-025075 
10-0251196 
10-0251639 
10-0-252082 
10-0252525 
10-0252969' 
10-0253413 
10  0-25:1858, 
10-0254303 
10-O‘254748| 
IOO255I94I 
10-0-255041 
100-256087 
10-0256534 
10-0256982 
10  0-257430 
1O-0-257878: 
10-02.5832 
10  0-258776 
10-0259226 
10  •0259670 
I0-0260127 
10-0260578 
I0-0261029 
10-0-261481 
10-0-261933 
10  026-2335; 
10-0262338 
10-0263291 
10-0263745 
10-0264199 
10-0264654 
10-0265109 
lU-0'265565 

10-02Br8)-20 

10-0266477 
10-0260933 
10-026739 
10-0267848 
1U-02CS3U6 
10-0268. 
10-0269223 
10-0269682 
10-0270142 


Cosec.  11.). 


I Sine 


Deg.  70. 


(288)  20  Deg.  natural  sines,  kc. 


Tab.  10. 


f 

Sine 

Dif 

Covers 

Cosec. 

Tang. 

Cotang. 

Secant. 

Vers. 

Dif 

Cosine 

3^22935 
3-l2ifi6,s 
34 28400 
4|34.'11133 


■S  n3:i{.6j 
3436397 
3439399 , 
449060 
9|'U447!>I 
3447321 
34.502.V2 
(4S2982 
343.5712 
3438441 
3461171 
34639(H> 
34C6.628 
3469337 
34720S3 
3474812 
3477.-.40 
1480267 
1482994 
1483720 


39 


27M 

*'  65716IK) 

^566 1 35 
‘-636-1403 
63606' 


273.3 

2732 

2732 


2.4p498447 
263491173 
■27  3493898 
28  3496634 
3499349 
3302074 
3304798 
1307.523 
3.510'246 
1.512970 
3.513693 
3318416 
3321 1.39 


38  3.523862 


1326384 


40  3529306 

41  333'2027 
42133.34748 

1537409 
3340190 
3342910 
46(S34.56;10 
3348.330 
3331070 
33.53789 
3336308 
3339226 
3361944 
3564662 
3367380 


43 

44 
43 
4i 
4' 

48 

49 

30 

31 
.52 
33 
.54 

53  3.570097 
56.3.572814 
57  3.575331 
.58  3.578248 
39 .3.580964 
60|33»3679 

Crtsine 


2731 

2731 

27.30 
2731 
27:'rti 

27.30 
2729 

27.30 
27'29 

2728 

2729 
2h 

2727 

27'2.S 

27-2' 

272 

n-.>* 

'Zrzc 

■iTCfi 

2725 

272-V 

27■J.^ 

272:) 

2721 

272.7 

2720 

272: 


2-9214697  3642997 
2-9l91382l3<346292 
2-9168121 
2-9144894*W528H 
2-9121703 
2-9098.553 
2'907544l 
2-9052372 
2 -9029339 
2-9(>06:j»6 
2 •8983391 
2-89t>047j 
89:>759« 
2-8914760 
2-8891960 
2-8869 1 9S 
•8846474 
2-8823789 
2-8801142 
2-8778532 
2-87.W6I 
2-8753+2H 
2-8710932 


65.S794D 
6.55.52«»9 
t*»5524' 

0.U9748 
6.547018 
6.544288 
<V»4I.559 
6, 5338-29 
6536100 
6,53:U 
6,5306»43 
652791.5 
6525188 
652246<» 

6519733 
65 J 7006 
6514280|'^‘8688474 
65n55.3»2*«6660.53 


3662779 

•46ii6f»79 

:1669379 

5672680 

W598I 

3679284 

i(>S2587 

:>68,'.89o 

3689195 

><;92.500 

''56‘iSK06 


3702420 

370572S 


2723 
2722 

27221':::; 
2721 
2721 
2721 
2721 
2720 
2720 
2720 
2720 
2719 
2719 
2711 
2718 
•2718 
2718 
271 

271 
2716 
2715 


Dif 


6.508827 
6.506 102 
6.50.3376 
(U00631 
64979'26 
6495'20; 
649247' 
64897.54 
6487030 
13.584307 
6481581 
6578861 
6476138 
657.3416 
6470694 
6467973 
6-:  63232 
6462531 
6439810 
64570‘i(' 
6435370 ' 


86  5.3670 
■2-8621304 
4-8399013 
2-8376744 


2-8.5343103738847 


644621 


6440774 

6438056 

643.53:18 

64326-W 

6429903 

6427186 

6424469 

6421732 

6419036 


Vers. 


371.56,56 

3718967 

3722278 

3723390 

3728903 

3732217 

i73.55.32 


2-8332312 

2-S510132 

2-848KO-2H 

'2-8463941 

2-8443891 

2-84-21877 

2-8399899 

2-8377958 

2-8336034 

2-8334183 

2-831-2:553 

2-S290356 

2-82()8796 


2-8247071  3783335 


2-8223382 

2-8203729 


6451650  2-8182111  3795313 


64489302-8160329 


2-8138982 


6443492  2-8117471 


2-8093993 

2-8074534 

2-8033US 

-3-8031777 

2-8010441 

2-7989141 

2-7967873 

2-7946641 

2-7925444 


6416321  2-7904281 


Secant 


2-7449927 
2-7423120 
2-7400332 
7373623 
16.-.6I82  2-7.I30934 
i659480t2 -7326284 
.101674 
2-7277102 
■2-723-236-? 


2-708 19-23 


1699112  2-7033313 
2-7(K8.i:l64 
2-698.-i-2.54 


:170903G  2-6961 181 
:5712346  2-6937147 


3742163 
374.5479 
3748797 
37521 15 
37.534.33 
37387.5:i 
576-2073 
5763:594 
3768716 
377'2n'W 
3773361 
3778(1.85 
:J78201(' 


3788661 

3791988 


3798644 

1801973 

3803:10-2 

3808633 

5811964 

3815-296 

3818629 


382.5296 

1828631 

3831967 

■5833303 

3838640 


Cotan. 


1-0642905  0604069 
I -0644033  0605063 
1-0643163  0606062 
•0646294  0607060 
1 0647423  0608058 
1-0648338  0609037 
1-0649693  0610058 
0630828  0611038 
0612(850 


1-0631964 
722807C|I  -063310'2|061306'2 
■2-72036'2o|l •0634940  U6i4<56<. 
I •0633380 


■2-7I79204 


2-7134026  l -063d5'21  0616073 


2-7130487 


2-7106186  1-0638807 


2-7057699  I -0661097  0620102 


2-6913149 
2-6889 19( 
2-6S65-267 
2-6841383 


2-6817333  1-0672613 


2-6793723 
2-6769931 
2-674621.5 
'2  •672-23 16 
2-6698833 
2-6673227 


2-66'2.s085 


2-6581089 

.’■6557645 

•2-6534238 

2-6510867 

2-6487531 

2-6464232 

2-6440969 

2-6417741 

2-6394349 

2-6371392 

2-6348271 

2-6323186 

2-6302136 

2-6279121 

2-6936141 

2-6233196 


2-6187411 


182196-2  2-6164371 


2-6118995 

2-6096259 

2-6073338 

2-6050891 


Tang. 


0613070 


1-0637663  0617080 


0618087 


1-0639951  0619094 


I -0662243 


06-21111 


•0663391  06221-20 


1 -0664340 
1-0665690 
1 -0666842 
1-0667994 
1-0669148 


06-23I31 

06-24142 

06251.54 

0626167 

0627180 


1-0670.302  06'28194 


1-0671458 


0629210 

0630226 


1-0673774  0631-242 


1 -06749,33 
1-0676094 
1 -06772.55 
1-0678418 


1 -0679582  (>636338 


2-66516.38  > •0680747 


1-0681914 


2-6604569  1-0683081  0639405 


1-0684230 


1-06834-20  0641433 
1-0686391  0642479 


•0687763 


2-621 0-2.S6  1-0703106 


2-61417661-0706673 


1-0688936  0644532 
1-0690110  0643560 
1-0691281)  0646.588 
069-246:5|0647618 
1-0693641  0648648 
1-06948-20  0649679 
1-0696000  0650711 
1-U697182k)651743 
I -0698364  0652' 

0653811 
0654846 
0655881 
0656918 
0657955 
0658993 
0660082 
0661072 
0662112 


1-0699548 
1 -0700733 
1-0701919 


I •0704295 
1-0705484 


1 -0707867 
1 -070906(1 


1-0710234  0663134 
1-0711450  0664^6 

Covers 


Cosec. 


06:)2'260 

IH5:J3278 

0634-297 

0633317 


0637339 

0638S82 


0640429 


06435(lj 


9395931 
9394933 
9393938 
9392940 
9391942 
9390943 
9389942 
1002  !*^8942 
1002 


996 

997 

998 
998 
9*.>9 

1001 

1000 


1004 


9386938 


100^9385934 


1005 

1005 

1007 

1007 

1008 
1009 
1009 
lOM 
1011 
1012 
1013 

1013 

1014 
1016 
1016 
1016 
1018 
1018 

1019 

1020 
1021 
10-21 


10-26 

1026 

1027 

1028 
10-28 
1030 

1030 

1031 

1032 
1032 
1034 

1034 

1035 
1035 
1037 

1037 

1038 

1039 

1040 
1040 
1042 
1042 


Dif 


93849SO 
9383925 
9382920 
93SI913 
9.380906 
9379898 
9378889 
9377880 
9376869 
9375858 
9374846 
9373833 
9372820 
9371806 
9370790 
9369774 
9368758 
9367740 
93667-22 
9363703 
9364683 
9363662 

102.3 

“”9361618 
93(»393 


1023 
10-24 
ijjat  9359571 
9338347 
9337321 
9356493 
9335468 
9334440 
9353412 
935-23S9 
9351352 
9350321 
9349289 
9348-237 
9347223 
9346189 
9343134 
9344119 
9343082 
9342045 
9341007 
9339968 
9,338928 
9337888 
9336846 
9333804 


Sine 


Deg.  69. 


20  Deg. 


LOR.  SINES,  &C. 


Sine 

Dir 

Cosec. 

V'erseUs. 

Tang. 

(289) 


1 y-.5:i+398ii 

2 9-5347+.1 ! 

3 9 -.W5D913 

4 9-535-*.)7.i 
,S  9-333783.’ 

(5  9-338138!. 

7 9-33(54737 

8 9-.3.;6,SI84 

-337307(r 
-537830S  ^ ^ “ 
-.>9-338 19..  I 
3 9-.y3B3373,4;,' 


3 


3489 
3438 
.U3:i 
14(5 
1537 
15  3 5 
43  1 
1447 
,3 
I 


I. 

14 9- ’■.3888  04 
13  9-5  19-32:10 

16  9-.'-1!-  -83.5  3^ 

17  9-3399073.;,,^ 

18  9-.3402489;;jj^ 

19  9-540390:1  3,,, 
-in9-.34093U.,w,- 
21  9-341  2721  3.,,; 
2-2  9-.34I<>|-2S^„, 
2.3  9-341 93-27 
249-342-2926353? 
V,  9-3426:121  339, 

26  9-342971 3 33y," 

27  9-3433103  T-iufi 
JH9-.34364S9  338? 

29  9-343987:1  ...u,, 

30  9-344;)253  337 

31  9-34466:10  33-, 
12  9-34.30(8)3  ..37. 
3:1 9-54.33376  Vj-A 
34  9-34.36743^®^ 
.3.5  9-.34601 10  33;;o 
,16  9-34o:i472  335y 
:)7  9-5466832  33, 
-18  9-3470189  33,., 
399-347.1342;,.,?, 

40  9-3476893  33':? 

41  9-3480-240  33;? 

9-3483383  ’’ 

9-3486927 
9-3490266 
9-3493602 

46  9-3496933 

47  9-.55(lO>tj3?:|;;’ 

48  9-5.'50:1392  ,3-] 

49  9-3.506916  ,3, 

.50  9-3.5 102.17  ' 

51  9-5313336 

52  9-3316871 
.5.3  9-S.5-20184 

34  9-3.5-2.1494 
5.5  9 -.5.526801 
.56  9-.5530103 
.57  9-3.533406 

35  9-3.536704 
.59  9-3,5  19999 
6019-3.54.1292 

Cosine 


108-’ 


196  8-- 


0-46S526,i|8 
0-4(.-181 
0-4628371 
o-462493( 
0-462149', 
0-461803’; 
0-46U6'2.' 

U-461 1 1 
0-460777o|8 
0-46O434' 
0-460092 
0-4597311 
0-4.594097  8 
0-439068618 
0-4,587. 
0-458:1874  8 
0-438047. 
0-437707418 
0-457.3679  8 
0-437028t18 
0-4. 

0-436.131 1 
0-456012' 
0-455674' 
n-4553;i7(l|8 
0-4.54909. 
0-4.5466'2 
0-45432.5. 
0-4.53989( 
0-45365’28|8-805 
0-4.5311 
0-4.I-29811 
0 45264.51 
0-4.5'2:llU' 
0-4519761 
0-4516411 
0-451.107: 
0-4509734  8 
0-4. 

O-4.5O306.5j8 
0-44997. 
0-4496408  S 
0-4493084  8 
0-4489763|8 
0-4 

0-4483 
0-447981 

0-44731 
0-4 

0 4466594|S 
0-4463-296  8 
0-4460001 


10866|9-.5614588': 
I-56185I5  .1 
I 0-562'243;- 
[■5626,36 
52  9-.5630278 
8.1  »• 

53708  9- 


987933  9-, 


i Cotang. 


1483  9-8 


0-4389341 
U-4.1854r2 
0-4381 
0-4377,)6l 
0-437364U9- 
0-43697-22  9-8 
0-4363806|9-8 
0-4361 
0-4357982  9- 
0-4354073  0 
0-43.501 
0-4346 
0-434 
0-43384 
0-433457 
0-4330684  9-8 
0-4326795  9-8 
0-4 
0-431 


9-8I82I26 
2 0-BI80;i'22 
178516 
9-8176711 
8 J 74905 
73098 
17129 


8267  9-8 
4-2367  9-8 
470  9-8 
76  9-8 


19023  9-8 


3945  9-.57'27377 


877  9-. 


1833 


(2:)9  9 
l■4■253399  9- 


0-429191 
0-4288049|S- 
0-42841 
0-4'280331 
0-4276471 
0-42T26'. 
0-4268773I9-. 
0-42649'26|9- 
0-4261081 
0-4237 
0- 

0-4249362|9 
0-43457'. 
0-4241 

0-4’il8066  0-8 
0-4-234'239  9-8 
0-4'230413  9-8 
0-422639:1 9-8 
0-4222774  9-8 
0-4218937  9-8 
0-42I3142 
0 4211331 
0-4-207.521 
0-4-2O37U|: 


Covers. 


1 

8167673 
-8163866 
■8 1 64056 
162-246 
160435 
1386-24 
1.56812 
133000 
153187 
151374 
149560 


8125926 
81-240)4 
9«12'2-28'2 
■81 '20439  1 
811 
-8116811 


Secant 


10-0270142 
10-0270C02 
10-0'271062 
1(1-027132;; 
10-0271 
10-0272446 
10-0-272908 
10-0273.371 
10-0273834 
10-0274-297 
10-0-274761 
10-(W73225 
I0-0-273690 
10-0276133 
10-0276620 
10-0277086 
10-0-277352 
100278019 
10  ■0278486 
10-0278953 
10-0279421 
0-0-27989O 
10-0290358 
10-0290828 
10-0281297 
10-0'28I767 
10-028'2-238 
10-0282709 
10-0283180 
I0-02S3652 
10-0284124 
10-0284596 
10-0283069 
10-028354.) 
0-0-286016 
10  0-286491 
lU-0-286963 
1 14986  10-0287440^, 
113161  10-0287916* 
1 1 1.333  10-0288392 
100-288868 
10-0-2S9343 
10-02998'2'2 
10  0290'291- 
10(0290777 
10-0291236 
10-02917.13 
10-029'221 
10-0292694 


9-9729838  (10 
“ 9-97!>9:198  59 
9-97299:18  58 
9-972-1477  57 
16  56 
554  35 
092  54 


^^9-9725239  50 
9-U724775  49 
■972.. 3 10  48 
9-9723845  4' 
•0723380  46 


465® 


9722914 
’'"^9-9722448  44 
" 


9-972 


D. 


Cdsine 


43 


1514  42 


19 

1917 

13703  36 
9-9718233  33 
9-9717762.34 
9-9717201  33 
9-9716820  32 
9-9716348  31 
9-97 13876 .10 
9-971.5404  29 
:?9-97149.31' 
•971443T27 
26 


I™  9-0707306 
9-97068'26 
’*”9  9706346 
9-9705863 
9-9703383 
J^9-97049( 
I”  9-97044 


.7 

6 

45 


Deg.  GO, 


(28S)  20  Deg.  NATURAL  SINKS,  &C. 


Tab.  10. 


Sine 


l)if  ICovers 


0 1 
I 34'’  ’«35 
'i  342jfi(i8 

3 3428400 

4 3431133 
3 3433863 
1. 3438397 

7 3439329 

8 3442060 

9 3144791 

10  3 147321 

11  34302.W 


J432982 
3433712 
438*41 
3461171 
1463900 
3466628 
3469337 
3472083 
3474812 
3477340 
34aO'.>67 
3482994 
♦83720 
3488447 
3491 173 
3 493898 
28  3496604 
349‘i349 
3302074 
3504799 
1307323 
3310246 
'312970 
3313693 
33 1 84 1 6 
1321 139 


123 

if 

i 

30 

31 

3.3 
34 
3.^ 

3t» 

37  'J.I  I.)? 

38  3323862 

39  3326584 

40  3329306 

41  3532027 

42  3.334748 
3.337409 
3540190 
3342910 


2727 

■2721 

0727 

27*26 

27*23 

2706 

27*2.4 

27*2.3 

27*24 

07*2.4 

■2723 

27*24 

*27*23 

27*23 

27*23 


6379799 
6377065 
i:^^|63743.'W 
273.') 

732 
2732 
*2732 
■2731 
*2731 
.’T40 
2731 
27.iO 
*3(1 
2729 
27:40 
2729 

2728 

2729 
27 

2727 
*2728 


Cosec.  Tang. 

2-9233044  3639W 


637 1600 
6368867 

63661.33 
6.363403 
<>.ii8)67 1 
6337*.'40 
6.3.3320;* 
6.33*2479 
6.49748 
6.347018 
6344*288 
63  41.3.39 
63.33829 
6536 1 181 
63.33372 
63.''.Oi'.4;i 
6.327913 
6.323198 
6322460 

65197.33 
6317006 
6314*280 


*2  9I9I389  3646292 
•2-9168121  3649388 


2-9'2l4697 


3642997 


2-9144892 
2-91*21703 
2*9098333 
907344.3 
2-903*2,372 
’.’■*.*0*29:139 
2-9(816346 
2-89H.739I 
2-89iH)4 
■2-99:)7398 
■89l47iiO 
-8891960 
886919.8 
■294846 1 
2-88-2J789 
*2-8801142 
877833*2 
*2*8733961 
2-8733.2S 
*2*87ln'.i,3*.' 
*2*8688474 


.36.32883 

•|6.*>61H2 

.1639480 

:liii.2779 

;i6i'.6079 


Cotang 

2^4^774 
2*7449927 
*2-7423120 
2-7400352 
2-7373623 
.130934 
2-73*2628» 
7:101674 
277102 


3669379  2-723-2369 


631 133.3i'i*S6i'6n.33 


6.308827 
6.  >06 1 1 > 


2-864:1670 

2-S62I384 


6.303376(®*83990I3 
630063I|*J*8376744 
64979'26*)*8.3543I0 
6495-20g  2-8332312 


6492477 

64897.34 

6487030 

6484307 

11481384 

6478861 


43 

44 

45 

46  3.3436.10 
3.348.130 

48  3331070 

49  3333789 
30  3336308 

3359226 
■1561944 


53  3.364662 
34)3567380 
.5.3  3.570097 

56  3.372814 

57  3.375531 

38  3378248 

39  .3.380964 
60  3583679 


2-S.3l01.32 

'2-S4S80'2h 

*2-846.3941 

*2-8443891 

-84-21877 

■8399899 


6476138  2-8377938 


272'2 

2721 

2721 

■27*21 

•2721 

27*20 

*272(1 

2720 

2720 

*2719 

2719 

27U 

2718 

2718 

2718 

2717 

271 

*27 1 

2717 

2716 

2713 


6470694 
6467973 
6-i 63252 
646S531 
6459810 


6457OU0  8*8225382  3788661 


6 17.14 1 6 *2*8:136054  37687 1 6 
2-8.334I8.3  377*2036 


64.34370 

6451650 


2-8203729 


6435338 


*2  *83 1 *2333 


2*8290356  3778683 
*2*8268796  378*2010 


2-8138982  3801973 


6446211 
6443492 
644077+  2*8093993|3808633 


2-8033148  3813*296 


643262^*8031777|3818629  2*618741 1 
2-6164371 


.6429903 
6427186 

642446912-7967873 
6421732  2-7946641 
6419036  2-7 
6416321(2-7904281 

DifI  Vers. 


167268(1 

•167.'i98l 

•3679*281 

3682387 

)6s.i890 

3689193 

ir.92500 

.362.3806 

3699112 

•370<>4'20 

37037*28 

.3709036 

371*2346 

.371.3636 

3718967 

*22278 


37 


2-7228076 
*2-72036*20 
179*204 
I34C26 
13048 
2-7106186 
2-70819*2.3 
2*70.37699 
*2*703:1313 
*2-7(KKi364 
2-698.V234 
*2*6961181 
2-6937147 
2-6913149 
2-6889190 
2-6863'267 


!72.3.390)*2-684I383 
.3728903 
37.32*217 
:33532 
3738847 
;1742I63 
374347!1 
374S797 


■17.32113 

37.33433 

3738733 

3762073 

3763391 


2*66'2s08.3 
*2*6604569 
*2-6381089 
6337613 
2-6334238 
.2-6310867 
*2-6487531 
i 2-6464932 

2-6440969 

2-8247071  3785335  2-6417741 

2-6394549 

2-6371392 


3775361 


3791988 


2-81891 1 1 3795315  2-6348271 

6448930  3-816US29  3798644  2-6323186 


2-81I747I  3803302  2-6279121 
2-6236I4I 


382196*2 
3825296 
1828631 
3831 


Secant. 


Vers.  Dif  (Cosine 


995 

996 


1*06417781)603074 
1 *0642903  1)604069 
1 *0644033  D603063 
1*0643163  0606062 
I *0646294  0607060 
I -0647423  0608058 
1 11648338  0609037 
1-0649693  0610038 
1-06308*28  0611038 
1*0631964  0612060 
1*063310*21)61306*.' 

I *0634240  0614060 
1-0633380  0613070 
1 06363*21  0616075 
1*0657663  0617080 
1*0638807  0618087 
I 0639931  0619094 
I *0661097  0620102 
1 0662243U621I1I 
■0663391  08*2*2 1 *20 
1*0664340  06*23131 
1*0663690  06*24 14*2 
1 •066684*2  06*23 134 
I 0667994  06*26167 
1*0669148  0627180 
I 0670.30*2  0628194 
1*0671438  06*29210 
I *067*2613  06.302*26 
1*0673774  0631*24*2 
I *0674933  063*2260 
I *0676094  0633*278 
I *0677233  0634*297 
1*0678418  0635:117 
I*067958*2|0636338)J[J,] 


*2*68 1 7333 
■2*67937*23 
*2*6769931 
146213 
2 -672*23 16 
*2*66988.7.3 

2-667.V227  

*.’■66316:1^1  *0680747|0637359 
1*0681914  063838*2 
1*0683081  0639403 
I *0684250  0640429 
1 •06834*20  06414.33 
1*0686391  0642479 
I *0687763  0643.303 
I *0688936  0644332 
1*0690110  0643560 
1*0691286  0646388 
1*069*2463  0647618 
1 *0693641  0648648 
1*06948*20  0649679 
1 *06960005)6307 11 
1*0697 1 8*2^631 743 
•0698364  1)632777 
I *0699348  06338 1 1 
1 *0700733  0634840 


2*6302136 


! 6438056  2*8074354  381 1964  2-6233196  I 0701 919  0635881 


2-6210286 


997|9394933 

998 

998 
99V 
1001 


9393938 
9392940 
9391942 
9390943 

I000  9389M2 
9388942 
93S7940 
9386938 


1005 

1003, 

1007 

1007 

1008 
1009 
HK)9 
lOM 
■ Oil 
1012 
1013 

1013 

1014 
1016 
1016 
1016 
1018 
lUIH 

1019 

1020 


1-0703106  063691 8 
1-0704293  0637933 
1-0703484  0658993 


2-6141766  1-0706675  U660QW 
•61 18995  1-0707867  M6I079  9338928 


9396926 

9395931 


1002 
lOO-i 
1004  . 
10049385934 
9384950 
93839*>5 
9382920 
9381913 
9380906 
9379898 
9378889 
9377880 
9376869 
, 9373858 
9374846 
9373833 
937*2820 
9371806 
9370790 
9369774 
9368758 
9.367740 
93667*22 
936.3703 
9364683 
[ 9363662 
9362641 
9361618 
93ii0395 
9359371 
935854 
93.37321 
9356493 
9335468 
9354440 
93.3.1412 
; 93.3*2352 
935135*2 
93503*21 
9349289 
9048*257 
9347223 
'9346189 
93451.34 
9344119 
9343082 


1023 
10*2;) 

10*24 

1024 
10*26 
1026 
10*27 
1028 
10*28 
1030 

1030 

1031 

1032 

1032 
1034 
10.34 

1033 
1033 
1037 

!;J^’|9342045 
,9341001 
9339968 


34 

3.1 

32 

31 

30 

21» 

28 

*27 

26 

*25 

24 

29 

22 

21 

20 

IP 

15 
17 

16 
13 
U 
13 
12 

1 

la 


s 


ll 


,v» 

vil 

. ...M 

-.'J 


<< 


. -K.  C 


20  Deg. 


1.00.  filNF.S,  &C. 


(289) 


:G;i3 


I)  S-Arjiosn 

1 M-3:H39S6 

2 9-53474.i3 
3HS350915 
4 9-.'i354:l7.i 
,S  9\S:»7832 
«'9'53lil28i 
7|9'33fi473T 
89-.v;6SI84 
9!9-.!.)7lfi.'J 

lnjH-j'i7j07U 
1 1!"  33785(18 
2 9-538 1943 
I.19-5385375 
t!9-33K8804 
1-5  !92230 
16  9-.'' .85J 


Siiix 


7 9-5  399073 
l»9-54024»9''^‘^ 


19  9-540590:ll. 
•JO9-5409314! 


3-7945791  9-5688735f: 

21  9-541. >7-21  j,  „ 10-4587279  8-7952833  9-569-2611 
-2-2  9-54161-26.,,o’.  10-4583874  8-7959869  9-5696484 
33  9-541 9527  :;.,uu  10-4580473  8-7966899  9-570U355 
24  9-5422926  33^3  10-4577074  8-79739-23  U-57042'23 
n 9-5426.321  3390  10-4573679  8-7980941  9-5708088 

26  9-54297 1 3 3,i,';  1 0-4570287  8 -7987953  9-5711951 

27  9-5433103  10-4566897  8-7994960  9-571581 1 

28  9-.54364S9  330,  I0-4.56.35I  I 8-8001961  9-5719669  ,5.? 

29  9-5439873  333,,  10-4560127  8-80089.56  9-5723524 

30  9-5443-253  3^7-  10-4556747  8-8015945  9-57273771; 

.11  9-5446630  3373  10-4553370  8-80-2-2928  9-5731->27f 


48 


SI 


3414 

|34ll 

1407 


10-4600927 

10-4597511 

10-459409' 

10-4590686 


46  9-5496935 
9-.5.500265 
9-5.SO.159. 


49  9-5.S069I6 
.50  9-5510237 
9-5513556 


.3333 

33:10 

3.32' 

:l.324 


59  9-55:19999  10-4460001 

IW  9-554329-2  ' 


Cosec. 


8-7924630  9-5677091 
8-7931690  9-5680975.; 
8-7938743  9-568485611 


8-8029906  9-5735074 


9 54.5000.5  33,,  10-4549995 
:l:i  9-54.53376  y-A  10-4546624  3-8036877  9-57.3891o| 

34  9-54.56745  33?;  10-4543-2.55  8-8043843  9-5742761 
.3.5  9-.54601 10  33(^  10-4539890  8-8050803  9-5746601 
.36  9 5463472  335^  10-4536528  8-8057758  9-57504)L 
:)7  9-5466832  33.,  10-4.533168  8-8064707  9-5754-27? 

:18  9-5470 1 89  ,3,.'.  IO-4.5298  M 8-8071649  9-57581 
39  9-.547.i542‘....,:,  10  4.5'26458|S-8078587|9-576I9: 

331s  ‘”'-*5'9T0UW-8U9244419-57695«5P*’‘** 

42  9-5483585  10-4516415  8-8099364  9-5773407| 

43  9-54869-27  .,,3,,  10-4513073  8-8106278  9-57772o6r*'* 

44  9-.S490-266  3^1;  10-4509734  8-81 13187  9-578104 
45|9-5493602r^J:?;  10-4506398  K-81‘2(KI90  9-578485 


S9}9-5516871  .’■"-I?  I0-4433I«  S-8168-253  9-58114 
.53|9-5520184l,;3j;;  10-U79.3^-81751 1 


54  9-55-23494  '0-«76.506|8-81819^9-MI!«7i 

55  9-5.526801  10-4473199  »-8I8S8I(2(i.s»,>h 


V'erseds.  Tang.  Uit  I Cotiuig 


Dir 

3,,g  IO-46594»i.i|!r7W)J'ro^9-5610659 
10-465601. 8-7810866  9-5614588 
3?^  I0-465254hS-78I80‘2-2  9-56I851.5 
3?.,  10-4649085  i-78‘25171  ■J-i62-243i' 
3?.,  10-4615625  8-78:12314 9-56'26.16 
' 10-4642168  8-78J9452  9-5630278 
10-4638714  8-7846583  9-5634194 
10-463526.1 8-7853708  9-563810 
J , ' 1 0-463 1 8 1 1>  8-7860827  9 '564-201  b 
3441  '0-4628371  8-7867940  9-5645925 
3 10-46-249:10  8-7875047  9-5649831 
“ 10-4621492  8-7882149  9 56537:13 
1432  '0 +>’•*057  .8-788.1244  9-5657633 
3?,q  10-4614625  8-7896333  9-.5661.530 
1426  'i"’  *'"9034  16  9-56654-24 

10-4607770  8-7910494  9-5669316 
340Q  10-4604347  H'79 17.565  9-567320.1 


192' 


Covers.  Secant  D.  Cdsiiie 


9-8182126  10-0270142  ^ 9*9729858 
9-818O3'2-2jl0'0‘27OCO'.’  ^ 9-9HhM99 


9-9769398 
9 -9728938 


3351  ■'■'‘"^®|‘’'‘"">«**5P'576l934C^I0'4'i'18066p-*ll< 

40  9-5476893  33^*  0-452.3107  8-8085518  S*-i7637^^ 

41  9'548n‘240|,,n '0'45I97608-80924449'.57695«-™“"- ■ * ^ 


10-4389341 
'lO-438541'J 

10-438148.5  9-8178516  10-0271062  .. 
10-43775619-8176711  10-0-27I523  " 9-972*477 
,„,„|10-43736409-8174905  I0-027I9«4  9-9728016lid 

,^J®;i0-43697'2-.^9'81730»^l0-027'24«{J^'9727554jM 

3913 

10-4361893  9'8169463jl0-0273371i^3i 
10-4357982 9-8I6T675  10-0273834  9-9726166  52 

10-4334075  9-8165866  10-0-274297  9-9725703  51 

10-4330169  9-8164056  10-0-274761  9'9725-239  50 

■ 10-4346267  9-8162246  10-0275225  S ii-9724775149/ 
10-434'2367  9-8160435  10-0-275698  9972»JI 

10-4.33847U  9-8158624  10-0276155  9-97238' 

10-4334576  9-8136812  10-0276620  ^9-97Ky--, 
10-4330684  9-8155000  IO-0-2770M  !^-9rc29/4/*5 

10-43'26795  9-815318710-0-277552„ , 

10-4322909  9*8151374  10-0-2780l«  Ti, 

10-4319025  9-8149560  10-0278486  9-972151 

10-4315144  9-8147745  10  0278953  f-vnUUrjU 

10--431 1265  9-8145930  10-0279421 
10-4.3073899-8144114  10-022999(1 
10-4303516  9'8142(SB  I0-O2803S 
10-4299645  9-8140481  10-09908-2 
10-4295777  9-8138664  10028129.1, 

10-4291913  9-8136846  10-0281767L, 

10-4288049  9-8135027  10-0282258/:,, 

■ 0-4284189  9-8133208  I0-028271M;,, 

10-4'280331  9-8I31M9 

10-4276476  9-8129569  IO-0283d5.irU3r^~^W276  3. 
10-42726-23  9'8127748jl(H»841. 

10-4268773  9-aitS^lO-OmaiLj^^^Mj62Sl 
10-4-264926  9-SmmW<mS06^,^^^^^51S3 
I U-426 1 08 1|9-81 22282l(1-<>M554'r^2^^^^pS5284 

■SI 

SI  I6tnjlOi>/l^r.d^l0^^96eoi86 

l-tl  I5l61/265^^M3MfS|9-9682784 
^2-8li;.'Uy22^*9iSMV|;  9-9682283 
l/(l9(MSiji9«iri  9-9681781 


9-yi205' 
2-97201Jil 
i)'2719 
b-97iyll 
9-971S 


10-4257 
IO-4'2, 
10-4-24956 
10-4245 
10-42418: 
IO'4'il 


2( 


10-4.503063  8-81-26988  9-5788669 
10-44997J5  S-8I33879  9-579247 
10-4496408  8-8140765  9-5796 


811 


10-4493084  8-8147646  9- 

3310  '®'++*0763  8-8154521  9 .580389, 
2-jiV  '0-4486444  S-8161390  9'58076<l|| 


10-4230415 
10'42-2(«9J 
I0'422277l/ 
I0-4'2I«U;] 
10-42I5IM 

wwim 

I0-4J(B7/| 

miMu 
Jmif. 

JUJM/* 


9-968 1-279 
,^^^9-968077 

(?”“ 9 9679771 
13  ■'”?  9-9679'267 
to7  ^ 9-9678763  I 
'1742  9-9678258 

;22247  ^ 9-9677753 
[1322733  ^ 9-9677347]  1 
'31323->.59  “““  9-9676741 
l0-a12376S  ™ 9-9676235 
10-0324-272  9-9675728 

10-0324779 'JJ3  9-9675221 
t6U|IO-0325'287  9-9674713 


890 

^9020 


10-U325795  y,.  9-9674205 
10  0326303  9-9673697 

'967149  I0-03-26«I2^“' 9-9673188 
^7965278  10-0327321  9-9672679 

9-7963406  10-0327831  9'967216'J 

4|9-796I533  10-0328341  9-9671659 

Verseds.1  Coscc.  D.l  ^ne 

Deg.  GS. 


Digitized  by  Google 


(276)  14  Deg.  NATURAL  SINES,  Stc. 


Tab.  10. 


SfM24863 

3 3427683 

4 2430JO7 
A 2433329 
6 *4Stj]30 


7380781 

7377939 

7373137 

7373313 

7569493 

7366671 

563830 


4 1335633 
4-1287487 
4-1239433 
4-1191498 
4-1143673 
4-1093967 
4-1048374 


2493-281.  i 
2496370  4 
2499460  4 
-2502531  3 
2305642  3 
2308734  3 
2511826  3 


73610-2!  4-1(8)089325149193 
6(2441 79-21, 7'‘;  73382084-0933326  2318012  3 
9 '2444613|:“‘ , 7353387  4-0906272  2321 106  3 

10  2447433l“r‘  7.W2367  4-OB3913o|23-24-200  3 

1 1 2430234  ^1,  7549746  4-0812100  23-27294  3 

12  2453074  7546926  4-0763181  2330389  3 

13  2455894  L'  7344106  4-0718374  2533484  3 

14  2438713,’  ,^  7.341287  4 0671677:2336580  3 

13  2461533  7538467  4-0625091  2539676  3 

1 6 2464352^  ‘ 7333646  4 057861 3 2342773  3 

1 7 2467 1 7 1 * ® „ 73.')2829  4-0332249  2543870  3 

1 8 2469990  gj  j g 75300 1 0 4-0483992j234896S  3 
19l2472809,,„.„  73-27191  4-04398U ‘25.32066 3 

20  2475627  * 73-24373  4-0393804  '23331 63  3 

21  2478443  “ 7321333  4-0347872'2358264  3 

22  248 1 2631 " “ 73 1 8737  4-0302048,236 1 363  3 

23  2484081  “ 75139194-023633212564463  3 

24  2486899  jgJ,  731310l|i-02107‘22:2367564  3 

248971 6 73 1 02844-01 632 1 9;2370664  3 

92333  , 730746714-01 19823  2373766  3 

*.95330?“!,  73046304-0074532  2376868  3 
2498167  ^!,  7301833  4-0029347  2379970  3 
2300984  749901613-9984267,2383073  3 

2303800  749620013-9939292,2586176  3 

I zOlO  I 

2306616  74933843-9894421  2389280  3 

.,2309432  “ 7490368'3-9849634-2.392384  3 

' 7512248  3“  , ’ 7487732  3 -980499 1 ■2.395488  3 
. 23 1306.3  ^ 748493713-9760431:2598593  3 

■ 23 1 7879  “ 7482 1 2 1 (3-97 1 3973  2601699  3 

2320694  7479306  3-9671621^-2604803  3 

■ 2323508  ' , . 7476492  3-9627369  260791 1 3 
2526323  ^ 7473677  3 93832 1 9:26 1 1 0 1 8 3 

. 3329 1 37  7470863  3 -9339 1 7 1 126 1 4 1 26  3 

2331952  „g!  J 7468048  3-9493224  2617234  3 
I 2334766  7463234  3-9431379  2620342  3 

1 2537379  gjJ;j  7462421  3-9407633  2623451  3 

2 2540393  „ Ui960t  3-9363988'2626560  3 

2.543206  ,7“,.!  7456794  3-9320443|2629670  3 

1 >346019 7453981  3-9276997  2632780  3 
**l->348832  " "743116b|8-9233651  2633891  3 
. ,.531643  :!  7448335  3-9190403  2639002  3 

48  2334438  "jg  7443342  3-9147-234  26421 14  3 
i«2537270  7-U2730  3-9104203  2643226  3 


i 


, 0403  263900. 

48  9334438  “Jg  7443342  3-9147-234^21 14  3- 
i«2537270  ,,  7-U2730  3-9104203  2643226  3- 

2360082  g 7439918  3-9061250  -2648.339  3- 

31  4362894  f 74371063-9018395  263l4.i2  3-- 

32  2563703  ' 7434293  3-8975637  2634.566  3-' 

53  2568317  " f 743148.73-8932976 '2637680  3- 

54  2371328  j ] 7428672  3-889041 1 2660794  3-' 

••  2374139  „ 7423861  3-8847943  2663909  3-' 

. 23769.50  ;“!  , 7423030  3-8803370  2667023  3-' 

- 2579760  ,“!!!  7420240  3-8763293  2670141  3-' 
il2.582370  •”! , 7417430  3-8721 112  -2673237  3-' 
->58.5381  ‘ 7414619  3-86790-25  ‘2676374  .3-' 

, >588 1 90  ' 74 1 18 1(:  .3-8G37033|2679 .92  3-’ 


0107SC9  1 
0058163  1 
0008636  1 
99392-23  1 
9909924  1 
9860739  1 
9811669  1 
97627121 
9713868  1 
9663137  1 
961631b  1 
9368011  1 
9319613  1 
9471331  1 
9423137  1 
9375094  1 
9327141  1 
9279297  1 
9231363  1 
9183937  1 
9136420  1 
9089011  1 
904I7I0I 
89945161 
894>429  1 
8900448  1 
8833374  1 
8806803  1 
876014-2  1 
8713384  1 
8667131  1 
8620782  1 
8374337  1 
8528396  1 
8482338  1 
84*6424  1 
839039lll 
8344861  1 
8299233  I 
8233707  1 
8208281  1 
8162937  1 
8117733  1 
8072609  1 
6027385  1 
7982661  1 
7937H33  1 
7893109  1 
7848481  1 
7803931  1 
7739519  1 
7713183  1 
7670947  1 
.'626807  1 
7392763  1 
7338813  1 
7494963  1 
7431-207  1 
7407346  1 
7363980  1 
73-20508  1 


•0306136|02971.43|_ 
•0306884 
0307633|029843'2'! 
CS083R3  029913bll 
0.309134  02998641.1 
0309886030037-211 
03 10639  030 12801 Z 
031 1393  030 1989^ 
0312147  0302699.1 
0312903113034091.1 
0313660  0.304121  1 
0314418  0.304833  ‘ 
•0315177  0,303.547  ! 
03159.36  0.306260  I 
0316697  0,306973.1 
•0317-139  0307691  I 
03182-22>0.308407l 
0318985  03091-25  - 
03197500.309843  I 
0320316  0310362C 
0321282  0311281  .1 
03220.50  031 2002  i 
032-2818  0312723  .1 
0323388  031 3445  Z 
03-24339  0314168! 
0323130  031489-21 
0323903  0313617! 
0326676  0316342! 
0327451  0317069! 
0328'2'27  0317796! 
0329003  0318324  g 
0329781  0319252, 
0330.559  0319982! 
03313390.320712! 
03.32119  0321443! 
•0.332901  0,322173  ! 
0333683  0322908  ! 
0334467  0;!23«42  ! 
0335251  0324376  ! 
0336037  032.511-2! 
•0336823  0325848  ! 
033761 1 0326583  ! 
0338399  0327322 .! 
0339188  0328061  , 
•0339979  0328800  ! 
03407700329341  ! 
034I363|03,30282  ! 
034-23360331023  ! 
0343131  0331766  .J 
034.39460332310. 
0344743(0353234  ! 
034.5340  0333999  ! 
0346339W33474;  ! 
0347138W335492! 
03479380336-239  ! 


IRt 


•0348740  0336988  , 
■0349542  03377.37|, 
•0.330346  033848 
•0351 130  0.139238 
-0.331933  0339989 
'0352762  0340742 


-.  966.3012 
!::.  9(i62'263 
'9661313 


14  Deg.  LOO.  SINES,  ^ (277) 


/ 

1) 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 
13 
16 
17 
U 

19 

20 
21 
22 
2:1 

24 

25 

26 
27 
•28 

29 

30 

31 

32 

33 
.34 

35 

36 

37 

38 

39 

40 

41 

42 

43 
U 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 
6C 

Sine 

Dif 

Cosec. 

Verseds.1  Tang. 

Dif 

Cucang. 

Covers. 

Secant 

D. 

Cosine 

i7( 

39 

36 
.77 
.76 

33 

34 
53 

32 

31 
jO 
49 
48 
47 
46 

4.7 
44 
43 
42 
41 

40 
39 
38 

37 
06 

3.7 
34 

33 

32 
31 
30 
29 
28 
27 
2<; 
23 

s 

20 
19 
18 
17 
16 
13 
M 
13 
12 
1 1 
10 
Q 
8 

6 

3 

4 
.5 
2 

1 

0 

III 

||| 

5063 

5U5S 

5051 

5045 

5039 

503'i 

502V 

5020 

.5014 

50OS 

5002 

4995 

4990 

4983 

4978 

4971 

4965 

4959 

4953 

4947 

4942 

4935 

4929 

49‘23 

4918 

4911 

4905 

4900 

4894 

4887 

4882 

4876 

4871 

4864 

4859 

4853 

4847 

4841 

4835 

4830 

48-24 

4818 

4813 

4807 

4801 

4796 

4790 

4784 

4779 

4773 

4767 

4762 

4756 

4751 

4745 

4739 

4734 

4729 

4723 

4717 

Dif 

10-6163248 
10  615SI85 
10-6153127 
10-6148076 
10-6143031 
10-6137992 
10-6132960 
10-6127933 
10 -6 1-229 13 
10-6117899 
10  6112891 
10-6107889 
10-6102894. 
10-6097904 
10-609-2921 
10-6087943 
I0-6O8-2972 
10-6078007 
10-6073048 
10-6068095 
10  6063148 
10-6058206 
10-605.3-271 
10-6048342 
10-6043419 
10-6038501 
10-6033590 
10-6028685 
10-60-23785 
10-601889! 
10-6014004 
10-6009122 
10-6004246 
10-5999375 
10-5994511 
10-5989652 
10-5984799 
10-5979952 
10-5975117 
10-5970276 
10-5965446 
10-59606-2-2 
10-5955804 
10-5950991 
10-5946184 
10-5941383 
10-5936587 
10-5931797 
10-5927013 
10-5922234 
10-5917461 
10-5912694 
10-5907932 
10-5903176 
10-5898425 
10-589.3680 
10-5888941 
10  5884207 
10-5879478 
10-5874755 
10-587(8138 

8-47-28189 
8-4738472 
8-4748742] 
8-4759000 
8-4769-246 
8-4779480 
8-4789701 
8-4799910 
8-4810107 
8-43‘20'291 
8-4830464 
8-4840625 
8-485077;^ 
8-4860910 
8-487103+ 
8-4881147 
8-4891247 
6-4901336 
8-491U12 
8-492U77 
8-4931.».30 
8-494157-2 
8-4951^01 
8-4961619 
8-49716-25 
8-4981619 
8-499160-2 
8-5001573 
8-50115.3-2 
8-5021480 
8-5031416 
8-50413+1 
8-5051254 
8-5061156 
8-50710+6 
8-5080925 
8-5090792 
8-511X1648 
B-51 10493 
8-51-20326 
8-5130148 
8-5139959 
8-5149758 
8-5159546 
S -5 169324 
8-5179089 
8-5188844 
8-5I9858.S 
8-5208320 
8-5218042 
8-52-2775-2 
8-5237451 
8-5247141, 
8-5256817 
8-5266484 
8-5276139 
8-5285784 
8-5295417 
8-5305040 
8-.5314652 
8-5324253 

9-3967711 
9-3973089 
9-3978463 
9-3983830 
9-3989191 
9-3994547 
9-3999896 
9-4005240 
9-4010578 
9-4015910 
9-40-2I-237 
9-40-26558 
9 -403 1373 
9-403718-2 
9-4042486 
9-4047784 
9-4053(176 
9-4058363 
9-4063644 
9-4068919 
9-4074189 
9-4079455 
9-4084712 
9-4089965 
9-409521-2 
9-4100454 
9-410.569(1 
9-4110921 
9-4116146 
9-4121366 
9-41-26581 
9-4131789 
9-4136993 
9-4142191 
9-4147383 
9-415-2.570 
9-4157752 
9-4162928 
9-4168090 
9-4173-263 
9-4178425 
9-4183580 
9-4188729 
9-+I9D87+ 
9-+199013 
9-420+146 
9-4-209275 
9-4214398 
9 -42 195 1 5 
9-4224628 
9-4229735 
9-4234838 
9-4239935 
9-4245026 
9-4250113 
9-4255194 
9-4260271 
9-4265342 
9-4270+08 
9 +275469 
9-4280525 

5378 
5374 
5367 
5361 
5356 
5349 
5344 
5338 
.5332 
53-27 
5321 
5515 
5309 
5304 
.5298 
5-292 
5-287 
.'>■281 
.1275 
5-27(1 
■>'264 
.5259 
5253 
5-247 
5-242 
5236 
.5231 
52-25 
52-20 
5215 
5-203 
5204 
5198 
5192 
5187 
5182 
5176 
5171 
5166 
5160 
5155 
5149 
5145 
5139 
5133 
.51-29 
51-23 
M17 
5M3 
5107 
5103 
509^ 
50V 1 
5087 
5(181 
5077 
5071 
5066 
5061 
5056 

10-603-2289 
10-6026911 
10-6021537 
lU-6016170 
10-6010809 
10-6005453 
10-6000104 
10-5994760 
10-5989-422 
10-5984090 
10-5978763 
10-5973W2 
10-5968127 
10-596-2818 
10-5957514 
10-5952216 
10-5946924 
10-5941637 
10-5936356 
10-5931081 
10-59-25811 
10-5920547 
10-5915-288 
10-5910035 
10-5904788 
10-5899546 
10-5894310 
10  5889079 
10-5883854 
10-5878634 
10-5873419 
10-5868211 
10-5863007 
10-5857809 
10-585-2617 
10-5847430 
10-584-2-248 
10-5837072 
10-5831901 
10-5826735 
10-5821575 
10-5816420 
10-5811271 
10-5806126 
10-5800987 
10-5795854 
10-5791 )7'23 
10-5785602 
10-5780485 
10-577537-2 
10-5770265 
10-5765162 
10-5760065 
10-57.54974 
10-5749887 
10-5744806 
10-57.39729 
10-5734658 
10-57-29.192 
10-5724531 
10-5719475 

9-8797140 
9-8795522 
9-8793905 
9-8792-286 
9-8790668 
9-878.  (»49 
9-8787429 
9-8785809 
9-8784186 
9-8782567 
9-8780946 
9 877'a3-24 
9-8777701 
9-8776078 
9-87'74454 
9-8772830 
9 3771206 
9-8769581 
9-8767955 
9-8766329 
9-8764703 
9-8763076 
9-8761449 
9-8759621 
9-8758192 
9-8756563 
9-8754934 
9-87.53304 
9-8751674 
9-6750043 
9-8748412 
9-8746780 
9-8745147 
9-8743515 
9-8741881 
9-8740-248 
9-8738613 
9-8736978 
9-8735343 
9-8733707 
9-8732071 
9-873043+ 
9-8728797 
9-8727159 
9-8725521 
9-87-23883 
9-872-2243 
9-8720604 
9-8718963 
9-8717323 
9-8715682 
9-8714040 
9-8712398 
9-8710755 
9-8709112 
9-8707468 
9-8705824 
9-8704179 
9-9702534 
9-87(K)889 
9-8699243 

10-0130959 
10-0131274 
10-0131.590 
10-0131906 
10-013:22-2 
lU -01 32.1.39 
10-0 1328.16 
10-0133173 
10-0133491 
10-OI33809 
10-01341-28 
10-013+447 
10-0134767 
10-0135087 
10-0135407 
10-0135727 
10-0136048 
10-0130370 
10-0130692 
10-0137014 
10-0137337 
10-0137(XKI 
10-0137983 
10-0133307 
10-C138631 
10-0133955 
10  0139280 
10-0139606 
10  0139931 
10-0140258 
10  0140584 
10-0140911 
10-0141-238 
10-0141566 
10-0141894 
10-014-2-223 
10-0142551 
10-0142881 
I0-0UD210 
10-01435+0 
10-0143871 
10-0144-202 
10-0144533 
10-0144865 
10-0145197 
10-014.5529 
10-014586-2 
10-0146195 
10-0146529 
10-0146862 
10-01+7197 
10-01+7532 
10-01+7867 
I0-01+8-2O-2 
10-01  ■♦3538 
10-01+8375 
10-01+9211 
10-01+9548 
10-0149986 
10-0150-2-24 
10-0150562 

315 

316 
316 

316 

317 
317 

317 
3Ib 

318 

319 

319 
3(20 

320 
320 

320 

321 

322 
3-22 
3.’-2 

323 

323 
523 
3-24 

324 

324 

325 
(326 
i3-25 

327 

326 

^2- 

328 
3-29 
5-28 
,3.30 
3-29 

330 

331 
.331 
.331 
33-2 
^32 
33-2 
.333 
.333 

334 
333 

335 

335 
.335 
3.35 

336 
33- 
.316 

337 
33h 

338 
.'3b 

y-V9riy041 

9‘VH6S4U' 

9-9867778 
9-9867461 
9*9867144 
9-98668'i7 
9 •9366.01)9 
9-i(866l91 
9'986j87‘2 
9-936.0333 
y-y363'23.'J 
9*9864913 
9 9364393 
9-9364273 
9-9863932 
9-986.3630 
9-9863308 
9*9862986 
9-98626(iJ 
9-9S62H(i 
9-9862017 
9*9861693 
9*9861369 
9*9861043 
9-9860720 
9-9861*391 
9-9860O69 
9-9839742 
9-9839416 
9-98.i9089 
9-9838762 
9*9838434 
9-9838106 
9-9837777 
9-9837449 
9-98.77119 
9-98.76790 
9-9836461 
9-9H361-JO 
9-983379S 
9-9833467 
9-98.S7133 
9-9834805 
9-9K.74471 
9-y8.74l:»S 
9*983380.7 
9 9833471 
9-9853138 
9-9832803 
9-983 2468 
9*9832133 
}»-9a3l798 
9*9831462 
9*9851123 
9-98307H9 
9-9830432 
9-9830114 
9*9849776 
9*98494.38 

Cosine 

Sec.mf 

Covers. 

Cotiing. 

Dif 

Taiig.  iVerscds. 

Coscc. 

D.l  Sine 

Deg.  75. 


(278)  15  Deg. 


•8595135 


7406 19013 -8553332 


Deg.  NATURAL  SINES, 


Cotung. 


7320508  I 
3-72771 31  1 
3-7233847  1 
3 -7190658  I 

!7400572|3-8470006'269I967|3-7U756!  1 
7397763  3-8428482  2695087  3-7 1 04558  1 
7394955I3 -8387052  2698207  3-7061648  1 
3-8345713 -2701328  3 -7018830  I 
3-8304467  270+449  3-6976104  I 
3-8263313  2707571  3-6933469  I 
738372313-822*2251  2710694  3-6890927  I 
73S091513-81812SO  2713817  3-6848475  1 
3-8140399  27169403-6806115  I 


1312624699 
14  2627506! - 


7375301  p-8099610  272006 1 13  -6763845 
7372494  3-805891 1 -2723188P-672I665 


1 8 2638730jjgp;^7361 270  3-789701 1 273569op-6553844 
I9I264 1536  , '7358464  3-7856760  2738817  3-65121 1 1 

2644342  ”“^7355658  3-78 1 6596127  41945!3-6470467 
2647147  ""^7352853  3-7776522:2745072 3-642S91 1 
22  26 49952  ,,““^7350048  3 -77365351274820 1 p -6387444 
13  2652757  *“"J|7347243  3-7696636,275 1 330  3-6,346064 
24  2655561  ^jj7544439l3-7656824:2754459.3-6304771 
2658.366  ,^J734I634  3-7617100  2757589:3-6263566 
26|266int>i;;"’|7338S30  3-7577462,27607I9p-6222447 
2712663973  :™|7356027  3-753791 1 '2763850  3-6181415 
26C>6777  ,,^7333223  3-7498447  2766981 3-6140469 
2669581  ;;„^7330419  3-745906827701 133-6099609 
2672384  7327616  3-7419775j2773245  3-6058835 

3112675187  „„j7.324813  3-7380568^7763783-6018l46 
32 2677989 *,732201 1 3-7341446;27795I2'3-5977543 
33  2680792  73 19208  3-7302409  2782646  3-5937024 

3412683594  “”‘17316406 


33  2680792  73 19208  3-7302409  2782646  3-5937024 

3412683594  “”‘17316406  3-7263457, 278578o'3-5896590 
2686396  “”57313604  3 7224589  2788915  3-5856-241 
36  2689198  “”7310802  3-7185805  2792050  3-5815975 
.37  2692000  , 7308000  3-7147105  27951863-5775794 

38  2694801  7305199  3-7108489 ':798322  3-5735696 

39  2697602  7302398  3-7069956  2801459  3-5695681 

40  2700403  “ i 7299597  3-7031506  2304597  3-5655749 

41  2703204  7296796  3-6993 139,2807735 ‘3 -56 15900 

42|2706004  j 7293996  3-6954854l2S10873p-5576133 

43  270880.^  7291195  3-6916652  281401 2 3-5536449 

44  271 1605  ii;  '’728S395  3-6878532  2817152  3-5496846 

45  271U04  , ‘ 7285596  3-6840493  2820292:3-5457325 

46  2717204  " 7282796  3-6802536  28234321.3-5417886 

47  272000.3  * 7279997  3-6764660  2826573;3-5378528 

48  272280-2 7277198  3-6726865  2829715  3-5359251 

49  2725601  , .7274399  3-6689151  '2832857!3-5300054 

50  272S400  727 1 600  3 -665 1518  2835999;3-5260938 

51  2731 19S  ,Zoo  7268802  3-6613964  2839143  3-5221902 

52  2733997  f 7266003  3-6576491  2S422861.1 -5 182946 

5.-1  2736794  * , 7263-206  3-6539097  '.’845430  3-5144070 
54  ‘2739592  7260408  3-6501783  2848575  3-5105273 

« 2742390  7257610  3-64645-18  2851720  3-50665.55 

2745187  7254813  3-6427392  2H54S66  .3-.5027916 

57  2747984  72.52016  3-6390315  ‘2858012  3-4989.356 

-2750781  7-249219  3-63.53316  -2861 159  3 49.50874 

,5r  ’7.5.1577  724642.3  3-6316395  '2364306  .3-4912470 

•K-  27.56374  ''’^'7-2436-26  3-627955.3  3867454I3-4874I44 

Vers.  Secant  Cotan.  Tanj. 


ICosinrlDii 


•0352762k)340742 , 


Tab.  16. 


•0353569  0341495  9658505p.. 

•0354378  0342249  9657751 1'  ‘ 

•0355 1 87  0343004  9656996  5 

•0355998  0343760  ' ’ . 9656240  56 
•03.56809  0344516  Z^'’  9655484-55 
-0357621  0345274  9654726  54 

•0358435  0346032  „ 9653968  53 
•0359249  0346791  9653209  52 

•036006.5  0347551  “^965244951 
•0360881  0348311  ,1';,  9651689  50 
•0361699  0349073  9650927  49 

•03625 1 7 034983.5!.JJ;^  9650 1 65  48 
•0363337  0350598  ^ , 9649402  47 
•0364157  035136-2  Z 96486.38146 
•0364979  0352127  9647873 

•0365801  0352892  I.  9647108 
•0366625  0353659  Z - ' i964634 1 , . _ 
•0367449  0354426  ,9645574^2 

•0368275  0355194  Z!j3fi-1+806W1 
•0.369101  0355963  Zioi-O-WOll  ‘ 
•0369929  0356732  Z®,  [9643268 
•0370757  0357503  ‘‘  (9642497 
•0371587  0358274 
•0372417  0359046  9640954 

•0373249  03598 1 9 9640 1 8 1 

-0374082  0360593  9639407 

•a374915p361367  ‘iZ  96386 
•0375750»362142  Z,1Z|9637858 


•0376585  0362919  ZZJ'9637081 13 1 
•0377422  0363695  ZZ®i9636305 
778 

•0378260  0364473  ^..1963552 , 
-0379098  0365-252 
•0379938  0366031  Zo?|9633969.- . 
•0580779  036681 1 Z„,  (9633 189 
•0381621  0367592  Z„  , (9632408 
•0382463  0368374  Z„  7 9631626 
783  1 

•03833070369157  9630843 

•0384152  0369940  ZS?-9i 
•0384998  0370725  Z„-;i9629275|-21 
•0585844  03715 10  ,ic2]5628^‘  ‘ 
•0386692  0372296  Z«39627704  I 


ml 


•038754 1 to373083  Z„|96269 17  1 


•03883918)373870  9626130  1 

•0389242  0374658  9625342  I 

•0390094P75448  Z^  9624.552  1 
•0390947^76238  9623762  I 

•0391800^377028  Zq  , 962297-2  I 
■03926550377820  9622180  1 

•0.39351 1 0378613  . 3 96213B7  1 1 
■0.3943688)379406  ' 9620594  : ‘ 

■0395226  03802(H)  9619800 

•0396085  0380995  L;/!  9619005 
•0396945  038 1 790 .1- ” 96 1 S'.’l  0 
•0397806  0382587  lyZ  9617413 
•0398669  0183384  I' ‘9616616 
•039953'2p3841S'2  .loo  9615818 
•0400396to384981  '^961.5019  3 
-0401-261^385781  “'  ,9614219  2 
•0402 1-27M386582"  , 961.1418  1 
•040-29948)387383  961-2617  0 


Cosec.  Covers  D. 


15  Deg. 


Sine  IDif 


y41S9i»6V 

9-4 1346741 

9-4139381 

9-4144089 

9-4148778' 

19-4153468 

9-4158152 


9-4162832 

9-4167506 

9-4172174 

9-4176837 

|9-4181495 

9-4186148 


147121 

14701 

4701 

4696 

4690 

4684 

4680 


9-4190795 
9-4195436 
9-4200073 
1619-4204704 
417|9-4209330 
18  9-4213950 


4674 

4668 

U663 

k658 

4653 

4647 


9-421 8566 
9-4223176 
9-4227780 
9-4232380 
9-4236974 
9-4241563 
9-424614  , 
9-425072« 
9-42552991 
9-4259807. 
9-42644301 
9-4268988 

31  9-4273541 

32  9-4278089] 
3319-4282631 


4641 

4637 

4631 

4626 

|4620 

4616 


9-4287169] 
9-4291701 
9-4296228 
9-4300750 
;9 -4305267 
9-4309779 
9-4314286 
9-4318788 
|9-4325285 
9-4327777 
9-4332264 
9-4306746 
9-4341223 
9-4345694 
9-4350161 
9-4354623 
9-4359080 
9-4363532 
9-4367980 
9-4372422 
9-4376859 


]9-438I292 
9-4385719 
]9 -43901 42 
9-4394560 
]9-4398973 
9-4403381 


Cosine  |Dif 


Cosec.  Verscds.  Tang.  Dif  Cotang.  Covers.  Secant  1).  Cosine 

10-5870038  8-5324253  9-4280525  io-5719475  9-8699243  10-0150562  “ 9-9849438 

10-5865326  8-5333844  9-4285575  10-5714425  9-8697596  10  0150901  9 9849099 

10-5860619  8-53434-23  9-4290621  'TXTn  10-5709379  9-8695949  10-015124(  9-9848760 


10-5860619  8-53434-23 
10-5855918  8-5352992 

10-585  l 8-536-2531 
10-584653-2  8-5372098 
10-58418>8  8-5331535 
5337158  8-5381161 
110-583-2494  8-5401)677 
■10-58-27H25  S-54I01S2 
|10-58'2JI63  3-5419676 


Il0-58l85(l5|8-54'291ti0i9-4335305j^^^|l0-5664195[9-86ail02jl0-015431(,|^^, 


I , , . 1U-3654209P»-B67779S 

|l0-5Ba4564|s-5457548|9-435077g™|l0-5649224|9-8676l43  10-0155340 


4610 

4604 

4600 

4594 

4589 

4584 

4579 

4573 

4568 

4563 

4558 

4553 

4548 

454-2 

4538 

4532 

4527 

4522 


4517 

451-2] 

4507 

4502 

4497 

4492 

448- 

4482] 

4477 

4471 

44671 

.4462 


445 

4452] 

4448 

4442 

4437 

4433 

4427 

4423 

4418] 

4413 

14408' 


10-581335-2 


3-5t-J8633;9-4340S0O 


1 0 -5809‘205|8 -5448096|9 -4345791 
10-5804564 

10-5799927|8-.5466990|9'4355757 


10-5772220 


10-57630-26 


1.00.  aiNXs,  Sec. 


9-4290621  10-5709379  9-8695949iw  l.,, , 

9-4295661  10-5704339  9-8694301  10-0l51580ff*'' 

9-4300697  10-5699303  9-8692653|10-0151919f"- 


]y -4305727  10-5694273  9-8691004  10-0152260 

'''  50-20  '“•3689247  9-8689355  10-015-2600 
9-4315773  ‘ 10-5684227  9-8687706  10-0152941  . 

9-43-20739  " 10-5679211  9-8086056  10-0153-283  .T;i 

: 9-43-25799 2 10-5674201  9-8684405  10-0153625r*'-l 
9-4330304 10-5669196|9-8682754  10-015396 


1 I |4Q,Jl0-5644243  9-8674491  I0-01556S4|„.. 

IO-5795996|8-5476422|9-436O733|T„„;|l0-3639267  9-8672837  10-0156029''^^ 


10-5781434 8-5504654W-4375631  ioT'  I0-5624369|9-8667872!l0-0157065u.,i 
]l0-3776824|8-5514044p-4380587  10S619413|9-8666216[l0-Ol 5741 1^'' 


8-55234236-4385538, 


ll0-57676-20|8-5332793|9-4390485|Jo”|i0-56095I5|9-866290-2jl0-015S105i3^j 


lOAl  

, , ;giil0-56O4574'9-8661-244  l0-O158452| 

]10-5758437b-555 15008-4400363  10-559963719-8659586  10-0158800 


3-55421529-4395426  tgil 
3-5551500  9-4400363 
|l0-5753853  8-5560839  9-4405295  Z ,, 
ll0-5749274'8-5570l67  9-4410222  Tnol 
1 0-574470 1 ‘ 


- - 8-5579485  9-4415145 

10-5740133  8-5588793  9-4420062iTo  ’ 
10-5735570b-559»091  9-*424975|':aw 


9-4429683 


10-5731012  8-5607379^  .-»;trooo ^g^g  .u  gjiuij  n.  .v  uiHvoyjin.Q 

10-5726459  8-5616656  9-4434786  I0-.5565214  9-8647966  10-0161245 

10-5721911  8-56-25924  9-44396851?"  10-55603159-8646303  10-0161596 
10-5717369  8-5635181  9-4444579j”"  10-5555421:9-8644641  100161948^^ 
10-5712B31|8-5644429t9-4449468T"?.  10-5550532'9-8642978  10-0162299,^31 


lO-5703772:8-5662894  9'4459232 
10-5699250  8-56721 11  9-4464107 


10-5672223B-5727207 


10-5658777|8-5754622 

10-5654306B-5763741 


10-5649839B-577285O  9'45 1 7427^*:" 


Sea 


:ant 


Covers, 


4991 


|l0-5790670|8-5485843l9-4365764tog'|l0-5634296  9-8671 182|l0-0156374L., 
11O-578605o|8-549525319-4370670|';„;t|i0-S62933O9-8669527|1O-01567I9I^^ 


14961 


4947 


.'4871 


9-4493260 


9-4507774 

9-4512602 


148341 

4828 


4819 


10-5492226 

10-5487398 

10-5482573 


9-86-22981 
9-8621312] 
9-8619642 

1i0-5645377|8-57S  1 950  9-45222461?!  10-5477754^-86 1797 1 
10-5640920B-5791030  9-4527061  ”}?  10-5472939  9-861630W 
10-5036468p-58OOl  19  9-4531872  10-5468128  9-8614628 

1 0-5632020H  -5809 1 89  9 -4336678  1 (1 -5463322  9-861 2956 

|l0-3627578te-5818250  9-4541479|T?Qi  10-5458521  9-8611283 
.4j97  


10-5618708  8-5836342  9-4551069  10  5448931  9-8607936 

10-5614281  8-5845374  9-4535837  TZ““  10-5444143  9-86062621 
10-5609858  8-5854396  9-4560641  T„I  10-5439359  9-8604588 
10-5605MO|8-5863409l9-4565420  " 10-5434580  9-8602912 


I Cotang. 


Dif 


10-5659200 
|l0-5&4209|9-8677798 


9 -867945ffl  1 0 -0 1 54653r^;3 


:i0-5614462  9-8664559po-OI57758 


‘P49 


10-5594705p-8657928  10-0159148 
1 0 -5589778  9 -8656268  1 0-0 1 59497 
1 0-5584855  9-8654609  1 0-0 159846,,  .g, 
10-5579938  9 8652949  10-0160195 K;?] 
10-5575025  9-8651288  10-0160545^?^ 
10-55701 1719-8649627  10-0160895''““' 


10-0154996 


344 


345 


P46 


34- 


;p48i 

348 


10-5535893  9-8637983] 


;9-9S3734825 




I0-570S-299»-56536^6  9-44543521;???  10-5545648,9-8641314!  10-0162652 
il0-3703772-8-5662894|9-4459232j^®®“  10-5540768j9-8639).50jl0-0163004  gj,;9-9836996|94 

— 'J9-9836643  23] 


10-016335’ 


;10-5694733|8-5f.81318|9-4468978i??Ii|l6-553To22j9-Bb3632O|10-016371O|,^jl 


10-5690-22l|8-5690516  9-4473843"??r  10-5526157,9-8634655  10-0164064  ;“t:9-9835936-21 
10-5685714  8-5699704  9-4478704|:?„  10-5521296,9-8632989, 10-016441 8 ,??'9  9S35582'20 
10-5681212|8-5T0888l|9-4483561|2“g  10-5516439!9-8631322,10-0164773  ,;;l9-98352'7 


I 10-55067409-8627987 

10-5667736  8-57363559-4498102IT?;*  10-5501898  9-8626319 
|l0-5663254!8-5745494|9-450294ot?:;?  10-54970609-8624631 


ll0-562314l|8-582730ll9-454627c|Jli^j[i0-5453724  9-86l)96i0jl0-0i69417  j^9-98305S3 


10-0169777,,, 
10-0170138  :? 
10-0170499:“ 

.V/  juvj-«bio  iu'a4a*aev|9-8t>U29i2  10-0170860,.'?, 

10-5601027  8-5872412  9-4570194  10-5429806  9-8W1937  10-01712-22 

10-5596619  8-5881406  9-4574964*"“  10-5425036  9-8599360  10-0171584 

VersetU. 


Tang. 


10-0165128 


10-0165483  ,,, 

10-nifi'is'ui 


10-0165839 


10-0167623 

10-0167981 

]lO-OI68339l 

10-0168698 

10-0169058 


Cosec. 


(279) 

Cosine 


6(l] 

9-9849099  59 
9-9848760  58 
9-9848420  5: 
9-9848081  50 
9-9847740  55 
9-9847400  54 
9-9S47059  53 
9-9846717  52] 
3-9846375  51 
9-9846033  50 
9-9845690  4aj 
9-9845347  48 
3-9845004  47 
3-9844660  40| 
9-9844316  45 
9-9843971  44 
9-9843626  43] 
9-9843281  42 
9-9M2935  41 
9-9842589  40 
9-984-2242  39 
9-9841895,38 
9-9841.5*bl37 
9-9841200  36 
9-9840852*35 
9-9840503  34 
9-984015433 
9-9839805  32 
9-983*455  31 
9-9839105  30 
' 9-9838755  29| 
9-983840428 


I r° 

9-9838052,27 

19-9837701  26] 


355 

355] 


10-0166195  9 -9833805 

*10-0166551 
1 0-01 66908  .“Z 
10  -0167265  “g 


] 9 -9834872 
9-9834517 
9-9834161 


P58 

158 

359] 

360 

,359; 


ID, 


9-9833449 

9-983309-2 

9-9832735 

9-9832377 

9-9832019 

9-9831661, 

9-98313021 

9-9830942 


9-9830223 

9-98298621 

9-9829501 

9*82914ffl 

9-9828778 

9-9828416 


Sine 


Deg.  74, 


(280)  16  Deg.  kaTural  sikes, 


Tab.  10. 


I:|i7i6a74 

I!27.i9170 


9f27fii9fijl  -‘j-mas  aa 

rJ276476 1 7235239  3-6 

4 ->7<i7j5f!t,t-:;i  7232444  3 


.^'>77i)'352|^^o4  7229646  3 
6|2773147j':3*  7226»53  3' 
71277394 1 ’ 7224059  3 

6!2778736lj^'  7221264  3 
yj275I530,;I',  1 72l8470l3 
I0  27S4324!, 721567613 
lll27S7ll8i;:o::7212882  3 
12|2789911|,,:p3  72100893 
1 3)279270 1 7207296  3 

I42795497i-I-'72045033 
13!27;)829oI, 7201710  3 


Tang  ICotang.  I 


43626  3 -6279553128674.51 3 -48741 44 
240830  3-62427881287060213-48.35896 
■2.-i8035  3-6206101 

23.523913-6 1 69490f28769Wi  3 -475963 
’S80050  3-472161 

:-229646]3-6096501f.’ft83201  3-46836761 
12-26853  3-60601 2 1 1-288635213  46458 1 3 


Secant.  | Vers.  |D.  jCosine 


16i->S>')lok3r,l!I;;719S917|.3 
17j28(m75;.:-‘l7196125b 
1 81-28066671,^^;;^  7 1 93333  3 
>809459LIq,  7190.541  3 
->812251  7 187749  3 


: 11-28 1 504-2 


-6023818  2889503  3-4608026 
-.5987590  '2892655  3-4570315 
-5951439  289580S  3'453'2679 
-5915363  2898961  3-4495120 
•5879362  2902114  3-U57635 
-5843437  '>905269|3-4420226 
•5807586  '.’d08423  3-4382891 
•577 1 8 1 0 29 1 1 5 78  3 -434507)  1 
•5736108  2914734  3-430844 
•5700481  291789(83-427133 
•56C4928  2921047  3-423429 
-56-29448  2921205  3-4197333 
•5594042  29'27S63  3-4 1 6044.3 
-.5558710  -2930521  3-41236-26 
•5523450  ■293368(83-4086882 
-.5488263  2936839  3-40502 1 0 
-.5453 1 49  2939999  3-40 13612 
•5418107  294316(K3-3977085 
•5383138  2946.321 .3-59406.3 1 
•5348240  2949483  3-3904'249 
•5313414  2952645  3 -3867938 
-5278660  295380S  3-3831699 
•5243977  2958971  3-3795331 
•5209365  2962 1 333-3759434 
•5174824  296.5299  3-3723408 
•5140354  2968464  3-3687453 
•51115954  297 1 6.-J0  3-3651 568 
-.5071625  2974796  3-.3615753 
■5037365  -297796'?  3 -338000R 
•5003175  -2981 1-29  3-3544.33,1 


22 ->817833  ! 7182167  3 

211'>8-20624  71793763 

24  23-23415  ,7176585  3 

•25  -2826205  ',1,,,  7)7379513 
26 -2828995  .Uo '717100513 
28.31785  7I6S215P 

28  2834.575  |;7165425|3 

■9|-2S:i7364i,;,:;,  7162636P 
0 -2840153  7159847  3 

31  -2842942  7157058  3 

3-2 -284.5731  7154-269  3 

33  2848.520  olu;.  715I48o!.3 

34  235 1 308  7 148692 .3 

35  -2854096  7145904  3 

56|-2S56384,;.;““7I43110.3 

23.59671  I 71403293 

38  -2362458  '-,^1' 7137542  0 

39  -2865246  7134754)3 

♦0  ■>■168032  713196813 

41  -2870819,';-«i7129I8l|3 

42  2873605  71'26395p 

43  >876391  7123609  3 

44  -2879177  71'20823p 

45  2881963  71 18037)3 

46  2884748  7 1 1 5252)3 

47  2887533  71 12467,3 


•496905.5 
•4935004 
-4901(8>3p990634p-3437724 
•48671 10  >2993603  3-3402326 
•4S33267|‘2996973|3-3366997 
•4799492 


5594042 
.555  8710 
55123450 
,5488263 
.5453149 
5418107 
5383138 
5348240 
.5313414 
5278660 
5243977 
5209365 


'29>27S63  3 
■2930521  3 
■293.368(83 
2936839  3 
2939999  3 
■294316«3 
2946.321 .3 
■29494833 
29526453 
■2953  80S  3 
2958971 3 
•29621353 


4S1'28903I3 
49h28U3U)3 
'<'I-2895S37 
2898671 
5'2|‘2!>01455 
•2‘>04‘239 
54I2W70-22 


P-85  ■ “■2-*87,a 

7109682  3 
106397^3 


I 


0901 95P 


OS74121 


0846293 


55l?9()0fl0/»| 

291537 1 i 

5Mi92093.S, 

6d292J7l7| 


osinciDitJ  Vers. 


476578513003315  3*3?96543| 
4732 1 46  .Jm>64«6  3-326 1419 
4698576vKHJ965b  3*322636 
466507f>}.'J01283I  3-3191373 
4631637  30160043-3156452 
4598269  3010176  3-3121598 


3-3086811 


3-3052091 


S X iipc ; I 


709S545B 


7095761  [3 


3 


•4465467po31 8793-298285 1 
•44324.'13l303.5055b-294833)r 


-439946513038232I3-2913876 


•436656.3 


•4.33372T 


43009.56130+7767, 


•0402994»387383 
-040386.3  0388)85 
-04047.32TO88988 
•0405602 P389792 
0406473»390597 
•0407346^391402 
•040821 9p92-208 
•04090940393016 
•0409969p393823 
•04108450394632 
•041 172.3k>395442 
■04 1 '2604)396252 
•04134810397063 


•0414.362  0397875 
•041524.3  0398688 
•0416126i0399501 
■041718)9  0400316 
■0417894  0401131 
■0418780  04 ()I947 
•0419667  0402764 
■0420554  0403582 
•0421443  04044(H) 
•042'23.3.-)I04052I9 
•(U23224  0406039 
•04241160406860 


•042,500910407682  f 
•0425903|0408504  j 
•0426798  0409328  ( 
•0427694  04101.52. 
•0428.591  0410977  ^ 
•0429489  04 11 80.3  f 
•04.30388  0412629  j 
■0431 '289  0413457  . 
-043-2190  0414285J 
•0433092  04151 14  t 
■(U33995|04I5944  f 
•043490(.>j04 16774,. 
■0435805  0417606  t 
•043671-2  0418438  f 
■0437619041927!  > 
•0438528  0420105, 
•0439437  0420940 , 
■0440348  (421775, 
•0441259  0422611  s 
•04421 7210423448 
•0443086 
-044400) 

•044491 710425965 
•0445838 


■0446751 
•0447670 
•0448590 
•(4495 II  11.430 175 
•(450433 
•045135 


■0452281 

•(4.53206 

•(454132 

■(45.5060 

•0455988 

■0456918 


go.,  9612617 
80^9611815,. 
804  9611012 
8Oi9610'208,--i 
80.9909403 
808  96..8.598 

808  9(«)7792  H\ 
807  9606984  53 

809  9606 177  52 
81, ‘,9605368  51 

810  9604558  50 

811  9603748  49 
81,^9602937  48! 
81^9602125  47 
813  9601312  46 

81  j 9600499  45 
Isi^  9599684  44 
l8i '6  9598869  43 
1817  9598053  42 
[818  9597236  41| 
8isW96-H8  *0 
Igio  9595600  .39 

9.594781  38 
g„l  9.59.3961  37 
822  9593140  36 

82  >9.59->318  .35 
8.>4  9591496  34 
8,'>4  9590672  33 

9589848  32 
^■2q9,W'J0'23  31 
826  ^-*88 197  30 
828  9587371  29 
8.>8  9586543  28 
822  9.5857 1 5 27 
83(‘,  9.584886  26 
83,J95b4056  25 
83..  9583226  24 
83^9582394  23 
8.33  9.581.562  22 

834  9.580729  21 

835  9579895  20 
833  9579060  19 

836  95782'25  18 

837  9577389  17 
' 9576552  1 

9575714  1 
9574875  14' 
9574035  1.3 
9573195  12 


9571512  10 
9570669  9! 
9569825  «i 
9568981  7! 
9568136  6) 
9567290 
9,566443  4 

3! 

9564747  2 
9563898  1 
563048  0 


16  Deg. 


LOO.  SINES,  &C. 


(282)  17  Dcr. 


natural  sinks, 


1 ang.  Cotaiig. 
"()760M|3^b5o3^W^75o7^^ 

3-2674529 
3 2640596 


• '0-757 1'  7076283  3-420303 

99  ;:",  7073.501  3-417052 
2929280  r,"J  7070720  3-413808 


I 70679393-4105699306685213-2606728 

2934842  ,1"  7065158  3-4073382-3070034 

623  7062377  3-4041 130  3O7.3218|3-2539184l 


M03  27g,,  3059597  3-4008941  3076402  3-25055081 
3183  „„  7056817  0-.397681 6 3079586  3-2471895 
45963  7054037  3-3944754  3082771  3-2438346 

48743  ’ 7051257  3-3912755  3085957  3-2404860 

29.54522  7048478  3-3880820  3089143  3-2.371438 

2954302  XlZg  704.569813-3848948  3092330  3-2338078 
295708 1 70429 1 9 3 -38 1 7 1 38  30955 1 7 3 -2304780 

2959859,1'  7040141  3-3785391  3098705 -3 '227 1,546 
126381, 7037362  3-3753707  310189.3  3-2'23837.3 
154l6t;.l 7034584  3-372-2084  3105083  5-2205263 
■ ‘ I ; 703 1 806j3  -3690524  3 1 08272  3-2 1 722 1 5 
iviuvi I 702902913 -.3659096 3111462 3-2 1 SB-ijs 
2973749  j-JZ,  7026251  3-3627589  31 14653  3-2106304 
' 6526 7023474  3-3.596214  31 17845  3-2073440 
9303  XL''  7020697  3-3564900  3121036  3-2040638 
2079 o-Z.  7017921  3-3,5.3.3647  3124229  3-2007897 
4956jo.l.lZ  701.5144  3 .3,5024.55  3127422  3-197.5217 
”632 L;!.!';  70 1 2368  .3  -.'.47 1 324  3 1 306 16  3 1 942598 
408fc.;.lJ;  7009592  3-3440254  3133810  3 1910039 
I84CZ,  3006816  3-.3409a44  31,37005  5-1877540 
9,59l.;Z.lf  7004041  3-3.3782943140-200  3-1845102 

7 I*  * 'J.O'imiAA  <11  't-  t • 


Secant  Vers. 

1-0456918  04369521 
1-0457848  04378a3l 
1 -0458780104386551 
1-045971210439.5081 
I -0460646|0440361| 
l-046l.58l|0441215 
I-046a516j«4420 
1 -0463453044292 
I046439lto443782 
I -0465.380'0444639, 
l-0466270|044549»l 
1-04672 1 1 04463.5 
1-0468 1 53  04472161 
1-0469096  04480 
I -0470040  044693 
I -0470986  0449801 
1 5047 1 932  04.50664 
1 -0472879  04.5152 
I -0473828  0452.39- 
1-0474777  0453-25 
1-047.5728  04541241 
1-0476679  0454 99l| 
1 -0477632  04.5.5859 
I -0478586  045672 
1-0479540  04575971 


1009832  r,—  , 6990168  3-,3224444  31.56186  3-l6S:i80,H 
10 1 2606  'IZt  6987394  3-5 1 938.53  3 1 59385  3-1651728 
1 5380  .j.!.!*  6984620  3 -.3 1 6.3.320  3 1 62.585  3-161 9706 
' 1 8 1 53  .'ZZ:,  1 847  3-3 1 5-2847  3 1 65785  3 - 1 .587744 

20926  .',.1.;:^  6979074  3-3102432:1168986  3-1,5,5.5840 
•■■699 6978301  3-.3072U76 3172187  3-1523994 
.-i471  697.3.529  3-:10.ii778  317.5389  3- 1492-207 

10-29244  69707.56  3 -30 1 1 ,5.39 .3 1 7859 1 .3- 1 460478 

3032016  6967984  3-2981.357  3181794  .3-1428807 

W3478f(,;l‘‘  696.5212.3-29512.34.3184998  11397194 
10375 59  X.;Z;,  I 3-2921  1 68  31 88202  3-1.36.56.39 

W40.3.-JI  6959669  3-2891160  3191407  3-1334141 

1 02  ' . 6956898  3-286 1 209  3 1 9461 3 3- 1 .302701 
1045872  ,;ZZ . 6954 1 28  3 -28,3 1 .3 1 6 3 1 978 1 9 3 - 1 27 1 .3 1 7 
104864.-i  -LL:  6951.357  3-2S0I47U  72010-2.5  3 12,39991 

105 1 41 .3  ,;I.l  6948587  :l-277 1 700  32042.32  3- 1 208722 

305415.3  6945817  :l-2741977  3207446  3-1 177.509 

30569,5:1  XLL."  694,3av7  3-271231 1 3210649  :i- 1 146353 
3059723  ',Z ' 6940277  3-2682702  3-213858  3-11 1.5254 
3062492  ,',.1^-  6937.508  3-265.3 1 49  32 1 7067  3-1 0842 1 0 
306.5261  ’I"-  69.347.39  3-2623652  3220278  3-105322.3 
10680:30  6931970  3-2594211  32-2.3489  3-10-22291 

-3070798  1929-202 .3-2.5648-2.5  3226700  3-0991416 

.307:3566  ,,ZJ!j,  6926434  3-2535496  3229912  3-0960596 
1076334  'Z„  692.3666  3-2506222 .32831 25  3-0929R3 1 

9102  6920898  3-2477003 .3236.338  3-0899122 

1869  f,L'l  69181.31 .3-24478403239.552  3-0868468 
6,36  6915364 .3-2418732  3242766  3-0837869 

. . 403,,!".;  6912.59T3-2389678  3245981  3-0807325 
) ■ ' 6909830'3-2,360680j32491 97  3-0776835 

CosinelDif)  Vers.  I Secant  Icntan.  Tang. 


0480496  045846 
04814530459.3,38 
0482411  046021(1 
0483,370  046108.' 

0484.830  04619.51 
0485291  0462830 
0.1862,53  1146370 
0487217  0464.58-2 
048818154654,58 
0489146  0466.336 
04901 1.3  0467214 
0491080(468093 
049204910468973 
0493019  04698541 
0493989  04707361 
0494961  047I61S 
OASOO.-H  147-2.5011 
0496908  0473385 
049788.3|0474- 
(498859(47,5156 
0499836  0476042 
0.5tHIK  15  04769-29 
0.5017948477817 
0502774  0478706; 

0503756  0479596 
05(47,38  048048 
050.57-22(48137 
0.506706  0482-26f 
0507692  048316 
0508679  048405 
0509667  048495 
0510656  0485846 
051 1646  0486742 
0512637  0487639 
0513629  0488536 
0514622(489435 

Coscc.  CnverqD  I Sine 


eg.  72. 


I 


17  Deg. 


' I Sine  Dif 

‘q9W3935.1 

1 9-4663W3  * 

2 9-4667609*  ,, 
39-4671730* 

4 9-4675848*;  “ 
5,9-4679960j 

6 9-4684069 

7 9-4688 1 73,.. „ 
B 9-4692873  *'''V 
9 9-4696369 

10  9-47004617^;,; 
119-47045481^“’ 

12  9-4708631 

13  9-4712710^,, 

14  9-4716785  TX.; 

159-4720856  : 

16  9-4724922  7"“® 

17  9-4728985 

18  9-4733043;;,^“ 

19  9-4737097^ 

30  9-4741146;;;;. 
19-4745193™;:; 

3 9-47492.14  ™7;' 
19-4753271  T;i,'! 
■^9-4757004  ;“;, 

9-47613)4 
9-47653,'.9 
9-4769,380  ";ri 
9-4773396™  ® 
9-4777409™™ 
9-478UIH 

9-4789423 

9-4793420^ 

9-4797412^ 

9-4801401 

9-4805385"™; 


^ 165  3J, 2 

. ,9-4837117 

‘19-4841066  3^ 
,9-4845010 
tI9-4848951  ill' 
*852888  3P32 
9-4856820  3o«o 
o|9-4860749 
1 9-4864674;^ 
'9-4868595  -Xfi 
9-4872512;;” 
il9-*876*!!6  XL„ 


i 


i 


LOG.  SINES,  &C. 


Verseds.  Tang.  Dif  Coung. 

0-5340647  8-6.104342  9-4853390  TII 10-5146610  97849805 
0-53365178-6412791  9-4857907?,;;  10-5142093  9-8496.344 
0-5332391  8-6421231  9-4962419  ?X,„  10-5137581  9-849463 
0-5328270  8-6429663  9-4866928  T™  10-5133072  9-8492928 
0-3324152»-6438087  9-4871433  ?™  10-5128567  9-849I2I9 
0-5320040  8 -6446502  9-487.5933  10-5124067  9-8489.509 

0-5315931  8-6454909  9-48804.30  ??‘ I 10-5119.570  9-843779 


0-52995398-64884.54  9-4898380  TTX;  10-5101620  9-848095 
0-5295452  8-6496820  9-4902858  10-5097142  9-8479- 

0-5291369  8-6505177  9 4907332  10-5092668  9-847T527 

0-5287290  8 -65 1 3526  9-49 1 1 802  „ I.  1 0 -5088 1 98  9 -84758 1 3| 
0-52832158-6521867  9-4916-269 [T,-;  1 0-508373 1|9-8474099 
0-5279144  8-6530200  9-4920731  TTVu  10-5079269|9-8472384 

0.27  tno  e.i  I O.Aaoc.  1 fU\ I (O  1 n^O 


IO-.5.’6-'90,1  8-6,563449  9-49.3S.5.V.5  . , . 10 -.5061 455  9 '8465520 
lU-.525S8.-Vi  S-6.571741  9-494->93S  TT  ;;  li)-.50,57012l9'84638 
l)-3'’548(18  S-65S(H)2.5  9-4947429  T , 10-505e,57l|9'8462084 
l»-.5-i50766  3'6588:)01  9-.V951S6,5|t  U>-504813,5l9-8460r  " 

10-.5-J4r.729  8-6.i9ri5f;o  9-4'.r56'J98,T;X;;  10-50437029-8458647 
10-5242699  3-6904829  9-4990727i  10-5038273  9-8456927 

!0-.i  J.38699  3-661 3081  9-496.5 1 521 , 10-5034848  9-8455207 

10-.5-2.346.)  I 3 6621. -1 24  9-49t)9i74|T'’7:ilO-50:«)426  9-845348  . 
0-523062o|8-6629560  9-497-3991  t?  i 10-50-26009  9-8451766 
0-5226604  8-6637788  9-4978406  ??;„  10-5021594  9-8450 
0-5222591  8-6646008  9-498-2816  ?;;;..  10-5017184  9-8448322 
10-5218582  8-6654220  9-4987223  10-5012777  9-8*46599 

10-.52I4577  8-6662424  9-4991626  10-5008374  9-8**4876 

0-5210577  8-6670620  9-4996026  10-5003974  9-8*43152 

0-5206580  8-667880.3  9 '5000422  10-4999578  9-844142 

0-5-202588  8-6686988  9-5004814  T'XXX  10-49951869-8439703 
0-5198599  8-6695160  9-5009203  TX,,  10-4990797  9-8*37978 
0-5194615  8-670332*  9-5013588  ;;;;  10-4986*12  9-8436252 


0-5 1 90634  3-67 1 1 48 1 9 -50 1 7969N 


,10-49820319-8434526 


0-5 1 86658  8-67 1 9630  9 -5022347  TXX?  1 0-4077653  9-8432799 
0-518-2685  8-6727771  9-5026721  iXX?  10-4973279  9-8431072 
0-5178717  8-6735904  9-5031092  TXii  10-4968908  9-8429344 
0-.'il74752  8-6744029  9-5035459  TXxI  10-4964541  9-8427615 
0-5170792  8-6752147  9-5039822  InX  10-4960178  9-8425886 


0-5166835  8-6760256|9'5044I82iin,^|.v''*y.'jw.o  ^ i 
0-5162883  8-676835ffl9-50*8538CX„  10-4951462  9-8422427 


10-4955818  9-8424157 


10-4947109  9-8420696 


10-5158934  8-6776453  9-5052891  TXXX  10-4947109  9-8420696 
10-5154990  8-6784539  9-5057240  rj;?  10-4942760  9-8418965 
0-5151049  8-6792618  9-5061586  ?;;?,  10-4938414  9-8417233 
O-SUW 12  8-6800689  9-5065928  10-4934072  9-8415501 

0-5143180  8-6808753  9-5070267  10-4929733  9-8413768 

0-5139251  8-6816809  9-5074602  TX"?  10-4925398  9-8412035 
0-5135326  8-6824857  9-5078933  ;:;Xi  10-4921067  9-8410301 
0-5131405  8-6832897  9-5M8326I  ?:;,,  10-4916739 9-840856 
0-5127488  6-68*0930  9-5087586  TX^  10-491241*  9-840683 
0-512357*  8-6848956  9-5091907  10-4908093  9-8405097 

0-5119665  8-6856973  9-5096224  . 10-4903776  9-8403361 

0-5115760  8-6864984  9-5100539 10-4899*61  9-8401625 
0-5111858  8-6872986  9-5104849  ?X~  10-4895151  9-8399888 
0-5107960  8-6880981  9-5109156  TX^  10-48908*4  9-8398150 
0-5104066  8-6888969  9-51 13460  10-4886540  9-8396418 

0-5100176  8-6896949  9-5117760  10-4882240  9-839*67* 


Cosm^Difj  Secant.  I Covers.  iCotang. 


(284-)  18  Deg.  NATURAI.  SINE-S  ' 


Covers  Cosec.  ITang.  Cotang. 


t!9098'J()  3 93S06S(I  li+9193  3-0376S35 
■59070G-1  3-23317.'i6  3259+13  3-(l746400 
;90+29F  3-2.3028+6  325', «30  3 07 10020 
1901532  3-227+0I I 3258848|3  0fi8569-l 
0898700  3-22+52.30  326'20fi0  3-0655+21 
0896001  i-2216503  326528+  3-0625203 
689323C  3-2187830  3S6850+  3-0595038 


6890+71 J 
6887700  3 
6SS494'’  3 
0882178  3 
0879414  3 
6876651 3 
6873888  3 
6871125  3 
6868362  3 
6865600  3 
6862837  3 
68110075  3 
6857314  3 
6854552  3 
6851791  3 
684903I  3 
6846270  3 
6843510  3 
6840750  3 
6837990  3 
7635230  3 
6632+71  3 
6829712  3 
7826953  3 
682+195  3 
6821+37  > 
6818679  3 
6815921  3 
6813164  3 
5810+07  3 
6807650  3 
6SO+S9! 7 
1802137  3 
1799381  3 
6796626  3 
6793870  3 


2159210  3271724  3-0564928 
2130644  .7274944  3 0534870 
2102132  3278165  3-0504866 
2073673  328 1 587  3-047+915 
20+5266  3284610  3-0+45018 
20 1 69 1 3 328783,3  3 -0+ 1 5 1 73 
1 988613  3291056  3-038538 1 
1960365  329+2.81  3-03556+1 
1 952 1 70  3297505  3-032.595+ 
190+028  3300731  3-0296320 
1 875937  3303957  3-0266737 
1 847699  33071 84  3 0237207 
1819913  3310+11  3-0207728 
1791978  3313639  3-0178.301 
1761095  3316868  3-01+8926 
1 736264  3320097  3-01 1960,3 
I 70848+  332.3327  3-00903.30 
1680756  3326.557  3-0061109 


kc.  Tab.  10. 


Secant  I Vers.  ID.ICosine 


-051+622 
-05I56I7 

■05 1 66 1 2|U4»1234  - '’'’19508766 
05 1 7608P+92 1 35  ' 19507865157 

•05 1 8606P+93037  '''’’.95069«s3'56 
■0519605^93939  -;'’->5C6061  55 
■052060+k)+9+8+3  ™’:l9505 1 57  54 
•052 1 605  0+95747  *[950+2  -.3  53 

•0522607m9665'2  ®"i|950.33+fl  52 
•05'23610k)+97557-*>-^|950’24+3'5l 
•05246 1+^98+64  •*!|3l9-50 1 536,50 
■05256 1 9P+9957 1 - ■ 19500620  49 
■0526625W5OO279  9+99721  48 

■0527633p501 188  9+98812  47 

•05’>86+l  to.502098  9+97902  +6 

•052965 1 0.503009  ® ‘ * 19+9699 1 +5 
•053066 1 10.503920  ^ j ' 19+96080  +4 
•0531673|«504R32  ' “|9+95I68  43 
■0532686^5057+5  ^ J9+9+2.55  +2 
■0533699H).506659q  '*19+933+1  41 
•053+71+8)50757+  „ ' ■'|!i+92426'+0 
•0535730W508+89  ' ‘'’19+9151 1 139 
•05367+7 p509+05  q,  '9+90595  38 


16,5.3078 
1625452 
1.597876 
1570351 
1.5+2877 
1.515+53 
I+S507P 
I +60756 
1+33+831 
I4062.>o| 
1 37908bj 
1351962 


3329788  3 
3333020  3 
3.3362.52  2 
3.3:i94H5  2 
3342719  2 
.33+595.;  2 
33+9188  > 
3.35'2+2 4 ’> 
’>3.55660  ’2 
3.358896  2 
.13621:1+2 
336.5372  2 


0031939 
0002820 
9973751 
99447  14 
9915766 
9886850 
9857983 
9829167! 
98U)+00 
9771683 
97+3016 
9714.399 


1 32+887  33686 1 0 2-96S583 1 1 
1297862  3371850  2’96573I2| 
1 270886  337.5090  2-96288+2' 
12+3959  3378331)  '2-P600+22, 
1217081  3381.571  2-P.5720.5o! 
1 190-252  338+813  2-9.5+37'27i 


5791 115  3-1163+72  3388056  2-9.51.5+53| 
6788360  3-11 367+0  339 1 299  2-9+87227I 
6785605  3-11 10057  3394.5+3  2-9+59050-‘ 
678285 1 3- 1 083422  3397787  2 -P+.TOPP  1 ' 
6780097  3-I0.56S35  3+01032  2-94028+0 
6777.3+3  3- 1030296  3+0+278  2-937+807 
677+589  3 ■ 1 00380.5  3+07524  2-9346822 
677 1 836  :i  0977363  34 1 077 1 2 ’93 1 888,5 
6769083  3-0950967  3+U0I9  ’2-929099,5| 
6766’1,3i,3-()9’2+620.3+17267'2’9263I.52| 
6763578  3-0898319  1+20516  2-9-23,53,58 

6760826.3- 0872066  3+23765  2-9207610 
675807+  3-08+5860  3+27015  2-9179909 
67.55322  3 -08 1 971)2  ’M 30266  2-91 52256 
.5752571  3-0793590  1+3,3.518  2-91246+9 
5749820  3-0767525  3436770  2-9097089 

6747069.3- 0741,507  34+00'2.’i  2-9069576 
6744318  3-07155:15  34+3276  2-90+2U 


CosinclDif  1 Vers.  Scc.int  ICot;in.l  Tane. 


•0.537765  p510322 ' '19489678-37 
•0538785 105 11240^]  ®|948676ffl36 
■053980.5  05 1 2 1 58  „ 'j94S7842  35 
•0540826051.3078  J:-  '9486922  34 
•054 1 S+pOSI  1998  ^’•"'9486002.33 
■054287.3I05 14919  19485081 132 

•054389705 1 .584 1 9484 1 .>0  3 1 

•0.544923|05 1 6763  ’,^^9483’237!30 
•0545950'05 1 7687  ^"’!94823 1 3''29 
•0546978  051861 1 94SI389!'28 

■0548007  05195.16L',-y948046+ 27 
■0.549037’0520462'-';';9479538i'M 
•0550i;68l052 1 38S|o-"  9 478i,  1 2 '25 
■0551101  p.5223J6||;,-, ^[9477684  24 
•05521 .34|0523244r';;  19476756  23 
•0.553 1 69,0524 1 7.’i ’ '9475827  29 


•05.58358  0.528830  9+71 170  17 

■05.59399  O.SPPTG+P’’-:  9+70236  16 


•0561W4I  0: 
•0561+85  0.5.3163+ 
■0562529  0532570 
■0563575  0.5.33507 
•a56+621  053+445 
•0565669  0,53.5.38+ 
■0,56671 8 05.3632: 
•n.567768|0.53726+ 
•0.568819  0.53820.5 
•0569871  0,539146 


15 

9468366114 
13 
19 

946555.511 1 
9+6i6I6llO 


•0570924  05+0089 
•0.571978105+10.32 
■057303+ 
•0574090 
•057.5148 
■0576207K).544814 


Digitized  by  Google 


18  Deg. l.on.  SINES,  &c. (285) 


! 

Is 

2 

3 

A 

J 

6 

7 

* 

3 

10 

M 

12 

13 

U 

15 

16 

17 

18 
19 

90 

91 
39 

93 

94 
25 

96 

97 

95 
99 
90 
31 
39 

33 

34 

35 

36 

37 

38 

39 

40 

41 
49 

43 

44 
43 

46 

47 
4« 
49 
*0 
51 
53 

53 

54 

55 
36 

57 

58 
39 
60 

Sine 

pif 

Coscc. 

Vtrseds. 

Tang. 

Dit 

Cotang. 

Covers. 

Secant 

p. 

Cosine 

60 

59 

58 

57 

.56 

:>5 

.H 

53 

52 

.51 

50 

49 

48 

47 

46 

45 

44 

43 

4-2 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

■29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

lU 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

9-4S99894 
9-4903710 
9-4907592 
9-491 U71 
9-4915345 
9-4919216 
9-4923083 
9 4996946 
9 4930806 
9-4934661 
9-4938513 
9-4949361 
9-4946905 
9-4950046 
9-4953883 
9-4957716 
9-4961545 
9-4965370 
9-4969192 
9-4973010 
9-4976824 
9-4980635 
9-4984442 
9-4986245 
9-4992045 
9-4995840 
9-4999633 
9-5003421 
9-5007206 
9-5010987 
9-5014764 
9-5018538 
9-5022308 
9-5026075 
9-50-29838 
9-503S597 
9-5037353 
9-5041105 
9-5044853 
9-5048598 
9-5052339 
9-5056077 
9-505981 1 
9-5063542 
9-5067269 
9-5070992 
9-5074712 
9-5078428 
9-5082141 
9-5085850 
9-5089556 
9-5093258 
9-5096956 
9-5100651 
9-5104343 
9-5108031 
9-5111716 
9-5115397 
9-5119074 
9-5 1 ‘22749 
9-5126419 

3886 

3832 
3879 
3874 
3871 
3867 
3863 
3860 
3855 
3852 
3848 
3844 
3841 
3837 

3833 
3829 
3825 
3822 
3818 
3814 
3311 
.3807 
3803 
3800 
3793 
3793 
3788 
3785 
3781 
3777 
3774 
3770 
3767 
3763 
3759 
3756 
3752 
3748 
3745 
3741 
3738 
3734 
3731 
3727 
3723 
3720 
3716 
3713 
3709 
3706 
3702 
3698 
3695 
3692 
3688 
3685 
3681 
3677 
3675 
3670 

10-5100176 
1IM09629(I 
10-5092408 
10-5088529 
10-50M655 
10-5080784 
10-5076917 
10-5073054 
10-5069194 
10-5065339 
10-5061437 
10-5057039 
10-5053795 
10-5049954 
10-50461 17 
I0-504!«84 
10-5038455 
10-5034630 
10-5030808 
10-5026990 
10-50‘2;1I76 
10-5019365 
10-5015556 
10-5011755 
10-5007955 
10-5004160 
10-5000367 
10-4996579 
10-4992794 
10-4989013 
10-4985236 
10-4981462 
10-49776'32 
10-49739‘25 
10-4970162 
10-4966403 
10-4962,647 
10-4958895 
10-4955147 
10-4951402 
10-4947661 
I0-49439‘23 
10-4940189 
10-4936458 
10-4932731 
10-4929008 
10-4925-288 
10-4921572 
10-4917859 
10-4914150 
10-4910444 
10-4906742 
10-4903044 
10-4899349 
10-4895657 
10-4891969 
10-488B284 
10-4884603 
10-4880926 
10-4877951 
10-4873581 

8-6896949 

8-6904921 

8-6912886 

8-6920644 

8-6928794 

8-6936736 

8-6944672 

8-6952599 

8-6960520 

8-6968432 

8-6976338 

S-69S4<236 

8-699-2197 

8-7000010 

8-7007886 

8-7015755 

8-7023617 

8-7031471 

8-7039318 

8-7047158 

8-7054990 

8-7062815 

8-7070633 

8-7078444 

8-7086247 

8-70940M 

8-7101833 

8-7109615 

8-7117390 

8-7125157 

8-7132918 

8-7140671 

8-7148418 

8-7136157 

8-7163889 

8-7171614 

8-7179332 

8-7187044 

8-7194748 

8-7209U5 

8-7210135 

8-7217818 

8-722.5494 

8-7233163 

8-T240825 

8-7248480 

8-7250129 

8-7263770 

8-7271404 

8-7279039 

8-7-286653 

8-7294267 

8'7301874 

8-7309474 

8-7317067 

8-7324654 

8-7332233 

8-73.39806 

8-73^7373 

8-7354932 

8-7362485 

9-5117760 
9-5122057 
9-5126351 
9-5130641 
9-5134927 
9-51.39210 
9-5143490 
9-5147766 
‘J-5I.5>0.3>. 
9-51.56309 
9-516057.5 
9-51618.38 
9-5169097 
9-51733.53 
9-5177606 
9 -.51 8 185.5 
9-5186101 
9-5190314 
9-5194585 
9-5198819 
9-5203052 
9-521^28-2 
9-5211508 
9-521.5730 
9-52199.50 
9-.5224166 
9-5228379 
9-5232589 
9-523679.5 
9-.5‘>40999 
9-5‘245199 
9-.5249.395 
'.I-.52.53589 
9-52.57779 
9-.5261966 
9-5-266150 
9-5270331 
9-5274508 
9-5278682 
9-52828.53 
9-5287021 
9-5291186 
9-5295347 
9-5299505 
9-5303661 
9-530781^ 
9-5311961 
9-5316107 
9(^20250 
9-5324389 
9-5328526 
9-53326.59 
9-5336789 
9-5340916 
9-5345040 
9-5349161 
9-5353278 
9-5357393 
9-5361504 
?-5365613 
9-5369719 

4297 

4294 

4-290 

4286 

4-283 

4-280 

4276 

427.3 
4270 
4-266 
4263 
4259 
4-256 
4253 
4249 
4‘246 
4-243 
4-239 
4236 
4233 
4230 
4226 
4-2'22 
4220 
4216 
4213 
4210 
4206 
4204 
4200 
4196 

4194 

4190 

4187 

4184 

4181 

4177 

4174 

4171 

4168 

4163 

4161 

4158 

4156 

4152 

4148 

4146 

4143 

4139 

4137 

413.3 
4130 
4127 
4124 
4121 
4117 
4115 
4112 
4108 
4106 

10-4882240 
10-4877943 
10-4873649 
10-4869359 
10-4805073 
10-4860790 
10-4856510 
10-4852234 
IO'4617<961 
10-4843691 
I0-4839425 
10-4835162 
10-4830903 
10-4826647 
10-4822394 
10-4818145 
10-4813899 
10-4309656 
10-48834I7 
10-4801181 
10-4796948 
10-4792718 
10-473849-2 
10-4784270 
10-4780050 
10-4775834 
10-4771621 
10-4767411 
10-4763-205 
10-4759001 
10-47.54801 
10-4750605 
10-474641 1 
10-4742221 
10-4738034 
10-47338.')0 
10-4729669 
10-4725492 
10-4721316 
10-47171.47 
10-4712979 
10-4708814 
10-4704653 
10-4700495 
10-4696339 
10-4692187 
10-4688a39 
10-4683893 
10-4679750 
10-467561 1 
10-4671474 
10-4667341 
10-4663-211 
10-4659084 
10-4654960 
10-4650839 
10-4646722 
10-4642607 
10-4638495 
10-4634387 
10-4630281 

9-839467-* 
9-839-2935 
9-8391195 
9-8389455 
9-8387714 
9-8385973 
9-8384231 
9-8382489 
9-b3»i946 
9-83790O3 
9 8377259 
9-837551.5 
9-8373771 
9-83720-24 
9-8370278 
9-836853-2 
9 836678.5 
9-836.'i037 
9-8363289 
9-8361540 
9-8359791 
9-8358041 
9-8356291 
9-8354540 
9-8352739 
9-8351037 
9.-8J49285 
9-8347532 
9-8345778 
9-8344024 
9-834-2-269 
9-8340514 
9-8338759 
9-8-J37002 
9-8335246 
9-8333488 
9-3331731 
9-8329972 
9-8328213 
9-83-26454 
9-83-24694 
9-8322933 
9-832117-2 
9-8319411 
9-8317649 
9-3315861' 
9-8314123 
9-8312359 
9-8310595 
9-8308630 
9-8307064 
9-8305299 
9-8.303532 
9-8301765 
9 8299997 
9-8-293-529 
9-8296461 
9-8294692 
9-8292922 
9-8291152 
9-8289381 

10-0217937 
10-0218347 
10-0218759 
10-0219170 
10-0219582 
10-0219994 
10-0220107 
10-0-220820 
10-0221234 
100-221647 
10-02-2-2062 
10-022-2477 
10-0222892 
10-0223307 
10-02-237-23 
10-0-224140 
I0-02-2455O 
10-0224974 
10-02-25391 
10-0225809 
10-0226228 
10-0226646 
m-0227066 
10-0227485 
10-0227905 
10-0228326 
10-0228747 
10-02-29168 
10-0229590 
10-0-230012 
10-0230434 
10-0200857 
1 0-023  f«80 
10-0231704 
10-0232128 
10-0232553 
10.-0232978 
10-0-233403 
10-0233829 
20-0234255 
10-0234682 
10-0235109 
10-0235536 
10-0-235964 
10-0-236392 
10-0236821 
10-02.-37-250 
10-0237679 
10.0238109 
10-0233539 
10-0238970 
10-0-239401 
10-0239833 
1 0-0-240264 
10-0240697 
10-0241130 
10-0241563 
10-0241996 
10-0242430 
10-0242865 
10-0243299 

410 
412 

411 

412 

412 

413 

413 

414 
413 

415 
415 
415 

415 

416 

417 

416 

418 

417 

418 

419 

418 

420 

419 
426 

421 
421 

421 

422 
422 

422 

423 

423 

424 

424 
4-25 

425 

425 

426 

426 

427 
4-27 

427 

428 

428 

429 

429 
4-29 

430 

430 

431 

431 

432 
431 

433 
433 
433 

433 

434 

435 
434 

9-97B-20I13 
9-978165.7 
9-9781-241 
9-978083(1 
9-9780418 
9-9780006 
9-9779593 
9-9779180 
9-9778761', 
9-9778353 
9-9777938 
9-977752:1 
9-97771US 
9-9776693 
9-9776277 
9-977.5860 
9-9775444 
9--J7750-26 
9-9774609 
9-9774191 
9-9773772 
9-9773354 
9-9772934 
9-9772515 
9-9772095 
9-9771674 
9-9771253 
9-9770832 
9-9770411) 
9-9769888 
9-9769566 
9-9769143 
9-9768720 
9-9768296 
9-9767872 
9-9767447 
9-9767022 
9-9766597 
9-9766171 
^-9765745 
9-9765318 
9-9764891 
9-9764464 
9-9764036 
9-9763608 
9-9763179 
9-9762750 
9-9762321 
9-9761891 
9-9761461 
9-97611)30 
9 -*760.599 
9-9760167 
9-9759736 
9-975930.3 
9-9758870 
9-9758437 
9-9758004 
9-9757570 
9-9757135 
9-9756701 

Cosine 

Dif 

Secant 

Covers. 

Cotang. 

Dif 

Tang. 

Verseds. 

Cosec. 

t>. 

Sine 

» 

Deg.  71. 


(286)  19  Deg.  NATURAL  SINES,  kc.  Tab.  10. 


0 

1 

Q 

li 

4 

fi 

9 

10 

n 

!? 

13 

14 
\S 
16 
11 
18 

19 

20 
?1 

■24 

2.^ 

26 

27 

28 

29 

30 

31 

32 

33 
3+ 
3.4 

36 

37 

38 

39 

40 

41 

42 

43 

44 
4.1 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 
SO 

57 

58 

59 
6T 

sine 

Dif 

Covers 

Cosec. 

Tang. 

Cotang. 

Secant 

Vers. 

03448M 

0545762 

0346710 

0347659 

0348609 

0549339 

0330311 

0531463 

0,532416 

03.5.1,170 

0334323 

0335280 

0.536236 

0337193 

05.58151 

0.5391 1 0 

0360069 

0361029 

0361990 

0.5629.52 

0363915 

0.564878 

0565841 

0366808 

0367773 

0568740 

0569707 

0370676 

0371643 

0372614 

0373385 

0.574536 

0375329 

0576302 

0577475 

0378450 

0.579423 

0.580402 

0.581379 

03893.56 

03833.13 

0584314 

0583293 

0386276 

0387257 

0.588240 

0389223 

0390207 

0591192 

0392178 

0393165 

0.594152 

0595140 

0396129 

0597119 

0598109 

039910) 

0600093 

0601086 

0602079 

0603074 

p. 

Cosine 

)'.>3A689 

1238439 

3261169 

3963939 

3266681 

3269430 

3272139 

327+998 

3277676 

3280434 

3983179 

328.5919 

3288666 

3291413 

3294160 

3296906 

32996.5.3 
3302,398 
3503144 
.3.307889 
3310634 
3.313379 
3316113 
,3.318867 
1321611 
3324.3.5.5 
3.327098 
3329841 
3.332584 
3335326 
35.38069 
.3.140810 
334.13,52 

334629.3 
3349034 
23.51773 
3334316 
3257256 
3.339996 
3362733 
3363473 
3368214 
3370933 
3373691 
3376429 
3.37!U67 
3381903 
3384642 
3387379 
3390II6 
3392832 
1393389 
3398323 
3401060 
3403796 
3406.531 
3409263 
1412000 
141473+ 
1417468 
1420201 

2750 

2730 

27.50 

2749 

2749 

2749 

2749 

2748 

2748 

2748 

2747 

274- 

2747 

2747 

2746 

2747 

274.5 
2746 
2743 
2743 

2743 

2744 
2744 
2744 
2744 
2743 
2743 
2743 

2742 

2743 

2741 

2742 
2741 
2741 
2741 
2741 
2740 
2740 

2739 

2740 
2739 
2739 
2738 
2738 
2738, 
2738 
2737 
2737 
2737 

2736 

2737 
2736 

273.5 
2736 

27.3.5 
2734 

2733 

2734 
27.34 
2733 

6744318 

074156s 

07.38818 

6736068 

n73.^^I9 

67.30370 

6727821 

6725072 

6722304 

6719.576 

6716829 

0714081 

671 1.134 

6708387 

670.5840 

6703094 

6700347 

669760'. 

6694830 

0692111 

6089166 

6686021 

f«.8.3877 

668113.3 

6678589 

667364.V 

6672902 

6670139 

6667410 

6664674 

6661931 

6639190 

66.56448 

6633707 

66,50966 

6048223 

6643484 

6642744 

664(MX)4 

6637263 

6634.523 

663J786 

6629047 

6626309 

66'2,3.571 

;02(/833 

6618093 

66133,58 

6612621 

6609884 

66U7I48 

6604411 

6601673 

6598940 

6.590*204 

63934<'iP 

6.59073.5 

638RO0O 

6383206 

1382,532 

0379799 

3 -07 1.5333 
3-06896K 
3-0663731 
3-0637898 
3-061'2Ill 
3-0,586370 
3-036067.5 
3-033.5026 
3-0.500423 

1- 0483864 
3-0438352 
3-043288-1 
3-0407462 
3-0382084 
3-0356732 
3•0.^3I464 
5-0.306221 
3-0281023 
3-0235868 
3-02.30739 
3-0203693 
3-0180672 
5-0133694 
3-0130760 
3 ■0103670 
3-0081024 
3-0036221 
3-0031462 
33)006746 

2- 9982073 
2 -9937443 
■2-9932836 
2-9908312 
2-9883811 
2 9859.132 
2-9834936 
2-981  a563 
2-9786231 
2-.9761942 
2-9737695 
2-971.1490 
^•9689327 
2-9663203 
2-9641123 
2-9617087 
2-259309(1 
2-9369133 
2-9345221 
2-9321348 
2-9497516 
2-9473725 
2-9U9973 
2-9426263 
2-9402397 
2-9378968 
2-93,53380 
2-93318.33 
2-93(16326 
2-9'284838 
2-9261431 
2-9238044 

3443276 

3-44<1.51i 

.1449783 

34.5.104f 

34.5629f 

3439,533 

.1462810 

146606.'- 

3469,127 

3472.566 

.147584C 

3479107 

>48-2.166 

3483630 

1.18889.1 

1492156 

149.5420 

1498683 

•1301930 

3303216 

3.506483 

3311730 

3313018 

3318287 

.1.521336 

3524826 

3326090 

1331368 

.1534640 

3.537912 

3341186 

3.544460 

3,547734 

■1351010 

3,5,54286 

.1.53756'2 

3360S40 

3.564118 

.1567397 

3,570676 

3573936 

1377237 

3.580518 

3383801 

•1.587083 

3590367 

3393651 

3596936 

3600222 

3603,508 

1606793 

3610082 

3613371 

1616660 

3619949 

3623240 

1626331 

16'29R23 

1033113 

3636408 

3639702 

2-9042109 

2-9014688 

2-8987314 

2-8959986 

2-8932704 

2-8903467 

2-8878277 

2 ■863 1132 

2-8824033 

2-8796979 

2-8769970 

2-3743007 

2-8716088 

2-8689213 

2-8662386 

2 -86.1361  >2 

2-8608369 

2-8582168 

2-8355317 

2 -852891! 

2-8.50-2349 

2 8475831 

2-84493.56 

2-8422926 

2-9396539 

2-8370196 

2-8343896 

2-83176.19 

2-8'291426 

2-826.5236 

2-82.19129 

2-82)3043 

2-8187001 

2-8I6I004 

2-81.-13048 

0-3109134 

2-8083263 

2-8037433 

2-8031646 

2-80(15901 

2-7980198 

2-7954337 

2-7928917 

2-79033,19 

2-7877802 

2 -7852307 

2-7826853 

2-7801440 

2-7776069 

2-77,50738 

2-7725448 

2-7700199 

2-7674990 

2-7649822 

2-76'24695 

2-7.599608 

2-7.57456! 

2-75495.54 

2-7324388 

2-7499661 

2-7474774 

1-0376207 
1 -0377267 
I -0378328 
1 -0379,190 
1 -0380453 
1-0381517 
1 0582583 
1-0583649 
1-0384717 
1 038.5786 
1-03868.55 
I -0387926 
1-0588999 
1 -0.590072 
1 -0391 146 
I -0392221 
1 -0393298 
1-0394376 
1-0593434 
1-0596534 
1-0397613 
1-0398697 
I -0599781 
1 -0600863 
1-0601931 
1-0603037 
1 •0604123 
1-0605214 
1 -0606304 
1-0607393 
1-0606487 
1 -0609380 
1-0610673 
1 -061 1770 
1-0612867 
I -06 13963 
1-0613064 
1-0616164 
1-0617263 
1-0618367 
1-0619471 
1 -0620375 
1-0621681 
I -0622788 
1 -062.1896 
1-0623005 
1 0626113 
1 -0627227 
1-0628339 
1-0629433 
1 -0630568 
HI63I684 
1 -0632801 
1-0633919 
1-0635038 
1-0636138 
1-0637280 
I -0638403 
I -0639327 
1-0640632 
1 -0641778 

94f 

948 

949 

950 
9.50 
932 

932 
9,53 
934 
953 
9.55 
936 
957 

938 

939 
939 

960 

961 

962 

96.1 

963 
965 
963 
965 
967 
967 
969 
969 
969 
971 
971 
973 
973 
973 
973 
973 
977 
977 
977 
979 
979 
981 
981 
981 

983 

98.1 

984 

933 

986 

987 

987 

988 

989 

990 
99( 

992 

oq,> 

99;' 

99:^ 

99.S 

9433186 
9434238 
9433290 
9432341 
9431391 
9430441 
9449489 
9448337 
9447384 
9446630 
9445675 
9444720 
9443764 
9442807 
9441849 
9440890 
94.19931 
9438971 
9438010 
9437048 
9436085 
943.5122 
94.14137 
9433192 
9432227 
9431260 
94.10293 
9429324 
94283.55 
9427386 
9426415 
9425444 
9424471 
9423498 
94223Z5 
943J33(^ 
9420373 
9419598 
941 8621 
941 76U 

941666.5 
9413686 
94)4703 
9413724 
9412743 
9411760 
9410777 
940979.1 
9408808 
9407822 

940683.5 
9403848 
94U4S60 
0403871 
9402881 
9401 891 
9400899 
>399907 
9398914 
9397921 
9396926 

Sine 

60 

59 

38 
57 
56 
53 
34 
33 
52 

31 
50 
49 
48 
47 
46 
43 
U 
43 
42 
4) 
A 

39 
38 
37 
36 

33 

34 
33 

32 
3] 
30 
29 
28 
27 
26 

23 

24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

Cosine 

Uif 

Vers. 

Secant 

Cotan. 

Tang. 

Cosec. 

Covers 

D. 

' 11  i^le 


Deg.  70. 


19  Deg. 


LOO.  smzs,  &C. 
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Cosinelpifl  Secant  'Covers.  1 Cotrng.lDifi  Tang.  lVerseds.1  Cosec.  lU.I  Sine 


Deg.  70. 


(288)  20  Deg.  NATURAL  SlNF-8,  fecC. Tab.  10.  • I 


8inc 

Dif 

Covers 

Cosec. 

Tang. 

Cotang. 

Secant. 

Vers, 

Dif 

Cosine 

7) 

I 

3 

4 

6 

8 

9 

K> 

II 

Iv! 

13 

U 

l.i 

lit 

n 

ih 

19 

•21 

OiJ 

•2) 

•24 

25 

26 
■27 

•w 

29 

30 

31 
3'2 

33 

34 

35 
3C 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 
4? 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

J4'2U20I 
3422935 
3425668 
3428400 
34.11133 
3433865 
3436597 
3439329 
344206(1 
3 444791 
3447321 
34502.42 
3452982 
3455712 
3458441 
3461 171 
34<>3900 
3466628 
3469357 
34T2085 
,3474812 
3477540 
348()'.>67 
348'2994 
348,5720 
3498447 
3491 173 
349389.8 
3496634 
9499349 
350'2074 
3504798 
3507523 
3510246 
3512970 
3515693 
3518416 
3521139 
35'23862 
3526584 
3529306 
3532027 
3534748 
3537409 
3540190 
3542910 
3.545630 
3.548.350 
3551070 
35.53799 
3.556.508 
3.559  226 
3561944 
3564662 
3567380 
3570097 
3,572814 
3.575531 
0578248 
.3.580964 
3583679 

•2734 

2733 

2732 

2733 
2732 
*2732 
2732 
2731 
27.31 
27:10 
2731 
27.»0 
273(» 
2729 
27.30 
i~i9 
2728 
9729 
2728 
2727 
27'2S 
27'27 
27'27 
27'26 
27-27 
27'26 

2735 

2726 

27'i) 

2725 

2724 

2725 

2723 

2724 
27'23 
27'23 
2723 
•27'23 
2722 
•2722 
2721 
2721 
2721 
■2721 
27-20 
2720 
9720 
27-20 
■2719 
2719 
271(4 
2718 
2718 
2718 
2717 
2717 
■1717 

2715 

6579799 
857706,5 
6574332 
6571600 
6568867 
6566135 
6563403 
6,>(>067 1 
6557940 
6555209 
6552479 
6549748 
6.5470  IK 
6544288 
6541.559 
65n:48-29 
6536  UHI 
6533372 
6530(>43 
6527915 
6525188 
65-2-2460 
6519733 
6517006 
65U-280 
6511553 
6.508827 
6.506102 
6.50.3376 
6500651 
6497926 
649520;2 
6492477 
64897.54 
6487030 
6484307 
6481584 
6478861 
6476138 
6473416 
6470694 
6467973 
6-!65-252 
6462531 
64.59810 
6457090 
6454370 
6451650 
6448930 
6U62II 
64434‘.82 
6440774 
6438056 
6435338 
64326'20 
6429903 
6427186 
64-24469 
6421752 
6419036 
6416321 

2-92.33044 
2-92U697 
2'9I9I389 
■2-9168121 
2-9144892 
2-9121703 
2-9098553 
2-9075443 
2-9052.37-> 
■.’■90-.'P3.39 
2-9(8I6346 
2-898.3391 
2-8960475 
-.'•8937596 
2-8914760 
2-8891960 
•-’■8869198 
2'8846.74 
2-88-13789 
2 •8801142 
2-8778.532 
2-87.5.5961 
2-8733428 
2-87I09,3-.> 
2-8688474 
-2-S6660.53 
2-8643670 
2-8621,324 
2-8599015 
2-8.576744 
2-8.554510 
2-8532.312 
2-SSI0152 
2-8488028 
2-H46.594I 
2-8443891 
2-S42I877 
2-8399899 
•2-8377958 
2-8356054 
2-8334185 
2-8312353 
2-S290.556 
2-8263796 
2-8247071 
2-822538-2 
2-8203729 
2-81821 11 
2-8160529 
2-8138982 
9-8117471 
2-8095995 
2-8074554 
2-8053148 
2-8031777 
2-80 1044 1 
2-7989141! 
2-7967873 
2-7946641 
2-7925444 
2-7904281 

3639702 

3642997 

3646292 

3649588 

3652885 

36,56182 

,1659480 

■166'.>779 

36116079 

3669379 

3672680 

367.5981 

3679284 

.3682587 

'1685890 

16K9195 

•1692.500 

■169.5806 

3699112 

.37024-20 

37057-28 

.1709036 

.3712346 

.371.5656 

3718967 

37-22278 

3725.590 

3728903 

3732217 

373553-2 

3738847 

3742163 

3745479 

3748797 

3752115 

37.55433 

3758753 

3762073 

3765394 

3768716 

377-2038 

3775361 

3778685 

3782010 

3785335 

3788661 

3791988 

3795315 

3798644 

380197.1 

3805302 

3808633 

1811964 

3815-296 

3818629 

182196-2 

3825296 

3828631 

3831967 

3835303 

1838640 

2-7474774 
2-7449927 
2-7425120 
2-7400352 
2 737562,1 
2-7.I50934 
2-7326284 
2-7.101674 
2-7277102 
2-725-2569 
■2-7228076 
2-72016-20 
2-7 179-204 
2-7154G-26 
2-7130487 
2-7I06I86 
2-70819-23 
2-7aS7699 
2-7033513 
2-7009.164 
2-698.52.54 
2-6961181 
2-6937147 
2-6913149 
2-6889190 
2-6865267 
‘2-684 1383 
2-6817.535 
2-6793T25 
-2-6769951 
2-6746215 
2-67-2-25I6 
2-66988.5.1 
■2-6675-2-27 
2-66516.18 
2-6628085 
2-6604569 
2-6.581089 
.’•6557615 
2-6534238 
■2-6510867 
2-6487531 
2-6464232 
2 -6440969 
2-6417741 
2-6394549 
2-6371392 
2-6348271 
2-6325186 
2-6302136 
2-6279121 
2-6956I4I 
2 -6-233 1 96 
2-6210286 
2-6187411 
2-6164571 
2-6141766 
2-6118995 
2-6096259 
2-6073558 
2 -6050891 

1-0641778 
1-0642905 
1-0644033 
1-0645 1 63 
1-0646294 
1 0647425 
1-0648558 
1-0649693 
1 -0650828 
1-0651964 
I-0653102 
1-0654240 
1 0655380 
1-0656521 
1 0657663 
1 -0658807 
1 1)659951 
I -0661097 
1 0662243 
: -0663391 
1 ‘0664540 
1-0665690 
1-0666842 
1-0667994 
1-0669148 
1 ■('670.302 
1-0671458 
1 067-2615 
1-0673774 
1 -0674933 
1 -0676094 
1 0677255 
1-0678418 
1-0679582 
I -0680747 
1-0681914 
1-0683081 
1-0684250 
1 -06854-20 
1-0686591 
1 -0687763 
1 -0688936 
I -06901 10 
1-0691288 
1-0692463 
1-0693641 
1-06948-20 
1 -0696000 
1-0697182 
1 -0698364 
1-0699548 
1 -0700733 
1-0701919 
1-0703106 
1-0704295 
1-0705484 
1-0706675 
1-0707867 
1-0709060 
1-0710254 
1-0711450 

D603074 
0604069 
0605065 
060606-2 
0607060 
9608058 
0609057 
06I0O5R 
0611058 
0612060 
061306-2 
0614068 
0615070 
0616075 
0617080 
9618087 
9619094 
0620 10‘2 
06'.’1III 
06'2->l'>ll 
06-23131 
0624 142 
0625154 
06-26167 
0627180 
96-28194 
06-29-210 
0630226 
9631-242 
0632260 
9633-278 
(>634-297 
9635317 
0636338 
0637359 
063838-2 
U639405 
9640429 
06414.53 
0642479 
U643.'kI5 
9644532 
0645560 
0646588 
0647618 
0648648 
0649679 
0650711 
0651743 
0652777 
0653811 
0654846 
0655881 
0656918 
0657955 
0658993 
O66OO02 
0661072 
0662112 
1)663154 
0664196 

995 

996 

997 

998 

998 

999 
1001 
1000 
1002 
1002 
1004 

1004 

1005 
1005 
1007 

1007 

1008 
1009 
1009 
lOH 
1011 
1012 
1013 

1013 

1014 
1016 
1016 
1016 
1018 
1018 

1019 

1020 
102! 
1021 
1023 

1023 

1024 
1024 
1026 
1026 

1027 

1028 
1028 
1030 

1030 

1031 

1032 
1032 

1034 
10.34 

1035 
1035 
1037 

1037 

1038 

1039 

1040 
1040 
1042 
1042 

9396926 

9395931 

^394935 

9393938 
9392940 
9391942 
9390943 
9389942 
93889+2 
9387940 
9386938 
9385934 
9384930 
938.3925 
938 '.’920 
9381913 
9380906 
9379898 
9378889 
9.377880 
9376869 
9375858 
9374846 
9373833 
9372820 
9371806 
9370790 
9369774 
9368758 
9367740 
93667-22 
9365703 
9364683 
9363662 
9362641 
9361618 
9360595 
9359571 
9358547 
9357521 
9356495 
9355468 
93544+0 
9353+12 
935-2382 
9351352 
93503-21 
9-J+9289 
93+8-257 
93+7223 
93+6189 
93+51.5+ 
93++119 
93+3082 
934-20+5 
93+1007 
9339968 
9338928 
9337888 
9336S+6 
933580+ 

60 

59 

58 

57 

56 

53 

5+ 

53 

52 

51 

50 

+9 

+8 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 
35 
34 

37 
32 
31 
30 
29 
28 
-27 
■26 

23 

24 
■23 
22 
21 
20 
19 

15 
17 

16 

13 

14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
i 
1 

0 

f 

Cdsine 

Dif 

Vers. 

Secant 

Cotan. 

Cosec. 

Covers 

Dif 

Sine 

Deg.  69. 


Digitized  by  Googli 


20  Deg, 


H9-.5J6SI84 

lniH'j-'i7307U 


9-5;466:lO 


9\54.>0(H).i 


9-.UHr)'>40 


9-348ft9‘2 


9-54902tJ6 


.5405^02 


9-549693.5 


9-550026 


9-5.506916 


9-5.5  U)'2.3 


Coi>ec.  [ v^eiiCils.  I 


■ »b0J7U. 
6*7bI0a66 
9-7818022 
8-7825171 
8-78.J2J14 
s-7SJ9k5-i 
i-78463«:i 


9-5.520184 


9-5526801 


9-.5.5 30105 


9-.5539999 


9-5.54399‘. 


B-78,'>370HS 
S'78t;08'.>7  ^ 
8-7867i)+y9 
8-787.70+7  >) 
8-78831+8  8 
8-788  .’U  S 
-78M,):i:'.  s 
-7903+1 1. 8 
-7910+9+8 
-791 7.703  8 
8-799+630  8 
8-7931690  8 
-79387+3  8 
•79+.7791  8 
3-793-3813  8 
-79.19869  8 
3-79ii0899  8 
S-7973933  8 
8-79809+1 8 
■79879.13  8 
■799+960  8 
8-8001961 8 
8-80089.76  8 
8-80159+.1S 
8-80-29998  8 
■80'.’99O6S 
•8036877  8 
8-80+3S+3  8 
.70803  8 
8-8057758  8 
8-80(U707  £ 
8-80716+98 
•8078587  8 
8-8085518  8 
•80921++S 
8-809930+  8 
8-8106278  9 
•8113187  9 
8-8I2(H)90  9 
8-8126988  9 
S-813.3879  9 
S-SI+0765  9 
8-81+76+6  9 

8- 81.7+521  9 

9- 81613909 
9-81682.73  9 
9-8175IU  9 

a-818196+g 

9-SI8S8109 
8-81956.72  9 
B -8  >0-2+87  9 


1.00.  SINES,  &C. 


I'ang.  UitJ  Cotong.  I Lovers. 


.7'..  JlO  +3893+1  9-8I8I1-20 
■561  +588  I0-+:)8.i+l-jl9-bl8U322 

•56 1 .S5 1 .7  .Ig,;  ‘ 1 1 0-+38 1 +8.7  9 -8 1 785 1 6 
•56-2-2+.i‘.-  :,“',;10-+377.i01  9-8176711 
■5026.-16-.  ,•  fill0-+3736+O  9-8;7+90j 
•5030278  y ”'lO-+3097->2  9-8173098 
•503+1 9+  .jy  j J 1 0-+365806  9-8 1 7 1 -29 1 
•5638107  ,y,ll0-+361893  9-8169+83 
•56+-20I8  ,y  ‘|10-+35798'2i9-816T675 
■56+592.7  '|l0-+35+075  9-816.7866 

•.10+983 1 1 0-+3.701 69  9-8 1 6+056 

•50537.)3  ,y,  ■ 1U-+3+6267  9-810-22+6 
-.7657033  10  +3+2367  9-8160+35 

-.7001.730  ..yy , lO  i.338+70  9-815802+ 
•5605+2+  .lyyy  10-+33+570  9-8156812 
■5609310  10-+33068+  9-8155000 

-.7673-20.1  10-^26795  9-8153187 

■5077091  10  +322909  9-815137+ 

-.7680975  .,3”  10-+019025  9-81+9560 
•508+856 , 10-+3I51+4  9-81+77+5 
5688735  1 0-+3 1 1 265  9 -8 1 +5930 

-.769-261  1 10-+.307.389  9-81++1 1+ 

■5690+S+i:.?.:,  I0-+30J516  9-81+-2298 
•57003.7.7  10-+2990+5  9-81+0+81 

•570+223^33”  10-+995777  9-813866+ 


(289) 


Secant  ID.  Cdsiiie 


'•5708088  I0-+291912  9-81368+6 

'■5711951  I0-+2880+9  9-8135097 

'•571.7811  : 10-428+189  9-8133208 

'•5719669  ig,”  10-+2S0331  9-8131389 
I-57235-2+  I0-+276+76  9-8129569 

'•57273773“;; 

'•5731227  33...  1 0-+268773 9-8125926 
'•573507+  ' IO-+-26+9-26 9-31-2+0)+ 


1-573891 9 '"a?:’  I0-+961081  9-K122-282 
1-5742761  3^  , I0-+2.77239  9-81 20+59 
1-57+6601  3“'  10-+2533999-81 180.).7| 
1-5750+3831^  10-+2+9562  9-8116811 
1-57.7+272  ,„3„  I0-+2+5728  9-81 1+980 
1-575810+ 3“,  10-+9+I896  9-81 13161 
l-570193+|r^  I0-+'2.18066 9-Hl  11335 
1-570.7761  ^.,7  10-+-23+239  9-.8109509 
1-576958.7  io-+23o+i5  9-8 107682 

'•5773+07i;j3i-  I0-+226593  9-810585+ 


8 9-5788669(3”  ‘ 10  +211331  9-8098538 
99-5792+793”  ..  10-4207521  9-8096708 

5 9-5796286  3”^  10-+2O371+  9-809+877 

6 9-5800090  10  +199910  9-8093045 

I 9-580.3892 '.{llyo  I0-+ 190108  9-8091213 
09-5807091  37y.  10-+19-2309  9-8089380 
3 9-581 1+88  10-+188512  9-80875+7 

1 9-5S152823lyy  10-418+718  9-808.7713 

+ 9 -58 1 907+  3.1^  10-4180920  9-6083879 
0 9-582  >86+  ' 10-+177136  9-80890++ 

2 9-5820651  3,”'  10-+ 1733+9  9-8080-208 

7 9-5830+35  3I” , 10-4169.765  9-807837-2 
7 9-58.3+217  ’.I”';  10-4165783  9-8076536 

10-A16'M)(H0-R07i69S 


8-822-2961 


Oif  I Secant  I Covers. 


10-+l6200;99-B07+698 
‘ " 10-+158  >26  9-807‘286d 


0-02701+2 
0-0270C02 
0-0271062 
0-0'27I.72.i 
0-027198+ 
0-0272+46 
0-0-272908 
0-0273371 
0-027383+ 
0-0-27+297 
0-0-27+76 1 
0-0-27j2‘2j 
0-0-275690 
0-0270155 
0-0276020 
0-0277086 
0-0277552 
0-0278019 
0-0278+B<> 


9-9729858  I 
;j“9-97'29398  i. 
2-9728938 
9-972.1+77  j 
”,  9-9728016  56 
9-972755+  3.7 
”-  9-9727092  3+ 
.3  9-9726629  3: 
”3  9-9726166  .32 
9-9725703  51 
9 y725-239  .50 
7^9-972+773  +9 
J^^»-972.310  +8 
I,  9-97238+5  +7 
“9-9723380+6 
”"9  "7;>291+  +.3 
9-9722+48  ++ 
”'9-9721981  +3 
9-972151+ +2 


0-0279+21  t”9 
l•■027989o  Tfi3  9 
0-0280358  tS  ,9 
0-0230828  Tm  » 
.0-0281297 

+ iO 

;0-0'281767  ,,,  9 
0-0282238  tZ  9 
.0-0282709  tZ  9 
i0-028J180ZZ,9 
0-02S.365'' ?Z';  ® 
0-0<28412+  ',J;9 
10-028+596  . '9 
10-028.3069  ;ZZ* 
10-0285.3+3  :Z:9 

10-0286016 ’ZZ  9 

0-0-'86+91  "79 
1U-0-2S6965  ;j,j*9 

10-0287+40  . ‘3  9 
0-0237916  3Z3  9 
10-0288392  '‘139 

0-0288868  *Z®9' 

0 0-2S93+5  *7Z9 
0-0-2898-22  JZZ  9 
0-029029;-  .Z‘9 
0;0290777  [Zy  9 
0-0291256 
0-029173.3  !7-  9 
0-t)-29‘221+ 9- 
0-0-29269+  I™  9- 
0-0293174  ,3.  9- 
0-029365+  ”7  9 
0-0-29+l35”;9 
0-0-29+617”:9- 
0-0-29.3098  ”1  9- 
0-0-295581  9- 

0-02913063  , 3 9- 
0-0-2965+6  3“  9 
0-0297030  ZJ,  9 
0-029751+  9 

0-0-297998  9 

10-0-298483  9 


iCotang. iDifi  Tang.  |Vcrscds.|  Cosec.  ID.I 


•97210+7  41 
•9720579  +0 
■9720 1 1 1)  39 
•97196+2  38 
■9719172  37 
■9713703  36 
•9718233  3 
•9717762.': 
•9717291  33 
-97168-20  32 
•97163+8  31 
•9715876  30 
■971.340+  29 
971+931  >8 
■97 1 4457-27 
■971398+26 
■9713309  2.3 
■9713035  2+ 
-971-2560 '. 
■971-208+ 
•9711608  21 
•9711132-20 
•9710655  19 
•9710178  18 
•9709701  1 
•9709223 16 
■970874+  1.3 
•9708265  1+ 
•9707786  13 
•9707306  12 
•9706826  1 1 
■97063+6  10 
•970586.3  9 
■9705383  8 
-970+90-2  7, 
•970+419  6 
■9703937  . 
•9703+5+ 
-970-2970  r 
-970-2+86 
■9702002  I 
•9701517  0 

Sine  ' 


(290)  21  Deg.  NATURAL  SINES, 


Tab.  la 


8 


1 


Sme  Dif  Co\'ers 
L583ti79  (TiTtiMl 

1 ijssiw;;!  %ur.tio.-i 

2 3589110,'^  •?  '-410890 

3 3391823,, I ’8108173 

394540',;  ;;  84113-180 
3397'234  ;;  8402748 

599988  840003  ’ 

3602692 8397318 
i5:  3 8.-, 94803 
108  i 8391 89'i 
0821  5,;  48389179 
U 36135.34  ,-;l  4 '1388488 
12.3616246 ,5lj„6,38.37.i4 

13  3618938,  6.381042 

14  3621689  55  6378331 

13  3624580*5  8.3738'20 

16  3627091  :5l  637'>909 

?9802i55!J,  8370198 
!8'io<io:-^j46.387488 
,.  8384778 

i;5,‘ 4 8382068 
>840641  55  '8339339 
.3331  55, '5  8338649 
>046039  ;555  63.53941 
8768  554' 83312,32 
* 5I476U  634B3'>4 

.541845;5>:«,5B18 

iS,  8 W 

.3959955  " 6340401 

. .306  5555  63.37694 
5012|54[J4  6334988 
7719];  '6.3.3208 1 

70403155':^  6329573 
1.3055,,5  8328870 
738.36  ,:55V  8.324 184 
78541  555.  83214.39 
1246  ‘5|;;  8318754 
1683950  ' *8316030 
.51,555:831.3.348 
59444*  8310842 
1 ,55  -f  83079.39 
365”4463052;.3 
>o97468  454-;  6.302.532 
30,  ' 'O'ivas.OO 
1702872  :5n5  8297128 
534  5:5,5  8294426 
1708276f,5'r  8291724 
-’39003 
78  5441  8288322 
16379;'  8280821 

9079  55''"  80X092 1 
21780  5;4’  82782'>0 
■4479  54- ■ 8275321 
3727 1 79  ,55;  „ 6272801 
3729878  ,444“  62701 '22 
>732577  ‘ 626740:'. 

373,5275  806472.5 

373797.3  5”^  628'2027 
3740671  5.V8259.3'29 
3743369  r4);8  6256631 
3746066  ' 6253934 


Cosec.  TiUl}^. 
2-7904 '28!  3838840 
2-7883153  3811978 
2'7S8'20.59  38453I7 
2-7840999  384X838 
2-78I9973  3831998 
2-7798980  383.5.337 
2-7778024  38.58879 


TiUi}^.  Cotiing.  Secant  | Vers,  Dif  Cosine 

•lcr20>:  5 I>.^k  :1112a  i 1 .n*'  I 1 C C 1 11^  no >7  e«/\  I * * 


ri-h030891 

‘2-3983093 

2-39603f^4 

‘2*3938('<4S 

2-3913608 


2-77371 00  38620'>  1 12-3893 1 77 
2-77.‘>62M  386.*».364  ‘2-3B7078-2 
'2*7713.333  386870b  ‘2-.i84R421 
2*769433'3  387203.3  2*38'26094 
2-7673744  387.W98  2*380380(' 
2*7632988  3878744  ‘2*37813.39 


2*7632267  3882091  '2-37.‘»93l2 
2*76U.‘>78  388.5439  2-3737118 
2-7.')909*23  3888787  2*3714957 
2-7370301  3892106  2-36928.30 
2-7.'>49712  3S9.*i486  2*36707.33 
2*7529137  3898807  ‘2-3648674 
2-7.308634  3902189  2-.^626C4.'i 
2*7488144  390.'>.541  2*3604649 
2*7467687  .•39(»8894  2*3382686 
2*744726.3  3912247  2*33607.^6 
2-T426871  391.i602 ‘2*3538838 
2 *74065 1 2 19 1 8937  2 -35 1 6992 
2*7386 1 86  39‘223 1 .3  9*3493 1 60 
2*7363892  39*25670  '2*347.3339 
2 ■ 7.34  3630  3929<^2  7 2 *3  4 5 1 .^9 1 
2*7.3234(M)  09,32086  2*342983.3 
2-7303203  393S74.-,  ^ .540^  1 3 j 
‘2-7983038|3i>09l03  2-30S6479 
2-7264903  3942463  2-5.36  V839 
2-7244804  3945827  2*334.3231 
2*7224705  3949189  2*3.321 633 
2*7‘204698  0952.432  2*30001 1 1 
2*7 1 8469.3 .393391 6 2*3278398 
2*71 647 1 9 -3P39280  2-3237 1 1 7 
2-7144777  0962643  2-3233667 
2-71 24866  3Qh6f>n  2*3214249 
2*7104987  30, >9578  2*3192860 
2*7083 1 39|:1972746  2*3 1 7 1 .507 
2*706502.3  097611 4 2-5130183 
2-7a45308  3979l80  2*3128R9O 
2*7025784  3982853  2*3107629 
2*7006061  0986224  2*3086098 
2-6086370  0989395  2*3063198 
’•606ti709  0992968  2-3044029 
2-694T(>79  3996.341  2-5022891 
2-6927480  OU90715  2-5001784 
2-6907912  4000089  2-4980707 
2-6S38.374  4(H)6V63  2-4939661 
2-6S68867  4009841  2*4908643 
2-6.H49.391  401.321 8 2*49!766o 
'2-6829943  401 6396  2*48967(16 
'2-681(15.30  4019974  2-487578! 
2-('.791 143  402.3354  2-48.US87 
2-6771790  4026734  2-48.3402:: 
'2-673246.')  4030113  2*4813190 
2-67.33171  4033496  '2-4792.386 
2-6713906  40.36879  2-4771612 
2*6694672  4040-262  J-4730869 


•0711430  0664196 
•071 '2647  0663239 
-07 1.38448*666282 
•071 3043  0667.327 
•07 1 6244  0668,372 
•0717443  06*69418 
•0718647  0670463 
•07 1 9831  0671312 
•072IU36'0672361 
•0722262067.3610 
■072.3469  067466O 
*07246780673710 
•072.3687  0676762 
•0727098  0677814 
•07283100678867 
•0729.323  0679921 
•07307.37  068(»976 
•07,3193.3  06820.31 
•07,3.3!  70  0()8308S 
■07.343880684143 
•07.3.3607  0683203 
•07.36827  0686261 
•07.38(48  0687.321 
•0739271  0688.381 
•074049.3  0689442 
•0741720  069O30i 
•0742946  0691366 
•0744173  0692630 
•0743402  0693694 
•07466.31  06947.39 
■07478620695824 
•0749f)95'0696891 
•0730.328  0697958 
•07.31.362  0699026 
•0752798070009.) 
•07340.35!070n6.) 
■073.3273,0702233 
•07.')63I2  0703306 
•075775.3-0704378 
•0758993;070.S431 
•076O'237!070632.^ 
•0761481  0707399 


,„,tM35804  ■ 

,,,,;i*.'>3371S58 
^ - 93.32973.57 
,„^-^9.33I62K59 
,„T-  933058'.’  >5 
l„^;93'>953.5  54 
9328488  5 
9.327439  52 
l,|.,|932x.39l  il 
105„93'>.5340. 

9324290  ^ 
,0;;  93232.38  48 
,05.;  9.32218, 
,u;;932113.'.  ... 

9320079  *5 
,oV;93'9024  U 

MI  7980. 

931691?  ■.* 

,,,  '9.31,58.55  41 

93 1.3739 
,““9312879. 
^'9311810' 
,0,4  9310,5,58  •' 
9.309198  I - 
9.3084.34  34 
9307.370  33 
If '’-9308.306  .32 
9305241  31 
9.3154178- 


ml 


hI 


9303109, 

, .’39.30-’042' 

, j9.3(H)974  J 
9299905' 

1071 

,0,2  9':96804  - 
“3;92956'>a.. 
9294.549b  1 

9293475" 
929240 11 


■078'2727  0708874  9291328  I 

■0783973|07097.50  9290250  17 

•0765221.0710827  , i,!.;  9'.’89 1 7.3  16 

•07884700711904  9',’88098  1.5 

•07877'20  071  ’99,3  928701 7 14 

•078S9T1  0714062  ,,;„9'28593S  13 
•0770224  0715142  92849.58  12 

•077 1 477  07 1 8222  , „„„  92A1778  1 1 
•0772730  0717304  , :;928'2f>96  10 
•077.39990719398  ";9281GI4  9 

•0775’460719489  ’ 9290531  8 

•0778,504  0720,5.53  9279447  7 

•077778107218.3;  9278.383  6 

•0779025  072',’723  ,,  .9277277  .5 
•07S0-,’X7  07'>fl809  9276191  4 

•079I5.->0  07'24898  9275104  3 

•078281.5  072.5994  ,,xs  9274016  2 
•0784080  0727072  :;";9'’7'’92S  1 
•079.5347  0728181  9'’71939  0 


i\ 


Cosine  L)if  I Vers,  | Secant  ICotaaJ  Ta 


Cosec.  ICovcrsiDin  Sine 


21  Deg. 1.00.  SINES,  Sec. (291) 


u 

1 

V 

3 

4 

5 

6 
*3 
8 
9 

10 

11 

12 

13 

\t 

16 

17 

18 
19 
iO 
91 
K 
93 
36 
93 

96 

97 

98 

99 

30 

31 
39 

33 

34 

33 

36 

37 

38 

39 

40 

41 
49 

43 

44 
43 

46 

47 

48 

49 

30 

31 
39 
53 

34 

35 

36 

37 

38 

59 

60 

Sine 

Dil 

3289 

3287 

3284 

3281 

3-^78 

3276 

3272 

3970 

3967 

3964 

3961 

3238 

3236 

3233 

3230 
3247 
5244 
3949 
3-239 
3236 
3933 

3231 
3927 
39'23 
3223 
3219 
3217 
3214 
3211 
3208 
3906 
3203 
3900 
3198 
3195 
3192 
3189 
3187 
3134 
3181 
3179 
3176 
3173 
3170 
3168 
3166 
3162 
3100 
3157 
3133 
3131 
3150 
3146 
3144 
3141 
3139 
3136 
3133 
3131 
3128 

Di? 

Cosec. 

Verseds. 

lang. 

pif 

Cotang.  1 Covers. 

Secant 

D 

Cosine 

60 

39 

38 

37 

36 
33 
54 
33 

32 

31 

30 
49 
48 
47 
46 

43 

44 
43 
42 
41 

40 

39 

38 

37 
36 

33 

34 
33 

32 

31 
30 
29 
•28 
■27 
26 

23 

24 
23 
22 
'21 
20 
19 
18 
17 
16 

13 

14 
13 
12 
11 
10 
9 
8 
7 
6 

3 

4 
3 
2 
1 

0 

9-3343909 
9-3346381 
9-3349868 
9-3533139 
9-333ivl33 
9-43397I1 
9-3369987 
9-3366239 
9-5369399 
9-3379796 
9-5376060 
9-3379391 
9-5389579 
9-3533833 
9-3589088 
9-5599338 
9-3393383 
9-5598829 
9-3609071 
9-3605310 
9-3608346 
9-361 1779 
9-3613010 
9-3618937 
9-3691469 
9-3694683 
9-3697904 
9-3631191 
9-3634335 
9-3637346 
0-3640754 
0-3643960 
0-3647163 
9 3630363 
9-3633361 
9-5636756 
9-3639948 
9-5663137 
9-3666394 
0-5669508 
9-3679689 
9-5673868 
9-3079044 
9-3682217 
9 ■3685387 
9-3688333 
9-3691791 
9.5694883 
9-3698043 
9-3701200 
9-3704335 
9-5707306 
9-5710636 
9-3713809 
9-3716946 
9-5720087 
9-5793996 
9 3796362 
9-5729495 
9-5732626 
9-5733734 

10-4436708 
10-4-153419 
10  44.30132 
10-4446848 
10-444.3367 
10-4440989 
10-4437013 
10-4-403741 
10-1430471 
10-4497904 
10 -449: 1940 
10-4490679 
10-4417491 
10-4414163 
10  4410919 
10-4407669 
10-4404413 
10-4401171 
10  4397929 
10-439469O 
10-4391434 
10-4388221 
10-4384990 
10-4381763 
10-4376338 
10-4375313 
10-4372096 
10-4368879 
10-4363663 
10-4362434 
10-4339246 
10-4356040 
10-4352837 
<0-4349637 
10-4346439 
10-4043244 
10-4340032 
10-4.336863 
10-4333676 
10-43.30492 
10-4327311 
10-4.394139 
10-4390956 
10-4317783 
10-4314613 
10-4311443 
10-4308979 
10-4305117 
10-4301957 
10-4298800 
10-4993643 
10-429-2494 
10-4989344 
10-4986198 
10-4283054 
10-4279913 
1 0-4276774 
10-4273638 
10-4270505 
10-4267374 
10-4964246 

8-8292961 
8-89-29774 
8-893638'> 
8-824338.3 
8-8930489 
8-8936973 
8-8263739 
8-8970.W9 
8-8977314 
8-8984(181 
8-8990848 
8-8297606 
8-8304360 
8-831 1 107 
8-83J78.30 
8-83-243S7 
8-8331318 
8-8338044 
8-8344763 
8-8331480 
8-8338190 
8-8364893 
8-8371394 
8-8378288 
8-8384976 
8-8391660 
8-8398337 
8-8403010 
8-8411677 
8-8418339 
8-8494996 
8-8431647 
B-8438-294 
8-8444934 
8-8431370 
8-84339«HI 
8-8464896 
8-8471443 
8-8478060 
H-84 84670 
8-8491974 
8-8497873 
8-8.->04467 
8-8311033 
8-8317639 
8-8394217 
8-8330790 
8-8337358 
8-8543991 
8-8330479 
8-8337039 
8-8363579 
8-8370191 
8-8676659 
3-8383191 
8-8589718 
8-8396240 
8-8602737 
6-8609968 
8-8613773 
8-8629977 

9-.3841774 
9-3843349 
9-3849391 
9-3833091 
9-3836859 
9-3860694 
9-5864366 
9-3868147 
9-3871904 
9-5873660 
9 -.38794 13 
9-3883163 
9-3686912 
9-5890637 
9-3894401 
9-5898142 
9-5901881 
9 •39036 17 
9-3909351 
9-3913082 
9-39J6812 
9-5920539 
9-599496.') 
9-3997983 
9-593 1703 
9-5935493 
9-5939138 
9-394-2831 
9-3946361 
9-3950969 
9-3933973 
9-3957679 
9-3961380 
9-3963079 
9-3968776 
9-3979470 
9-5976169 
9-3979832 
9-3983340 
9-3987225 
9 ■3990908 
9-3994388 
9-3998267 
9-6001943 
9-6003617 
9-6009'989 
9-6012938 
9-6016625 
9-6020990 
9-6023953 
9-60'27613 
9-6031271 
9-6034927 
9-603S381 
9-604'2'233 
9-6W3882 
9-6049329 
9-6033174 
9-6036817 
9-6060437 
9-6064096 

3773 

3772 

3770 

3768 

3763 

3762 

3761 

3757 

3756 

3733 

3730 
3749 

3743 

3744 
3741 
3739 
3736 

3734 

3731 
3730 
37-27 
3724 
3722 
3720 
3718 
3715 
3713 
3710 
3708 
3706 
3704 
3701 
3699 
3697 
3694 
3692 
3690 
3688 
3683 
3683 
3680 
3679 
3676 
3674 
3672 
3669 
3667 
3665 
3663 
3660 
3658 
3656 
36.54 
3652 
3649 
3647 
3645 
36* 
3640 
3639 

10-4138-2'2( 
10-4134451 
10-415067S 
10-4146909 
10-4143141 
10-4139376 
10-41-33614 
10-4131833 
10-41 9809Q 
10-4194340 
10-41‘20387 
10-4116837 
10-4113088 
10-4109343 
10-4105599 
IU-4101838 
lU-4098119 
10-4094383 
10-4090649 
10-4086918 
10-4083188 
10-4079401 
10-4073737 
1U-4U7'2013 
10-4066993 
10-4064577 
10-4060869 
10-4037149 
10-4033439 
10-4049731 
10-4046023 
10-404-232I 
10-4038(i'20 
10-4034921 
10-40319'2i 
10-4027330 
10-4023838 
10-4020148 
I0-4OI6461; 
10-4012773 
10-4009092 
10-4005412 
10-4001753 
10-3998037 
10-3994383 
10-3990711 
10-3987049 
10-3983373 
10-3979716 
10-3976047 
10-3972387 
10-3968799 
10-3963073 
10-3961419 
10-3937767 
10-39541  IS 
10-3930471 
10-3946896 
10-3943183 
10-3939343 
10-3935904 

'9'607286t 
9-807 1099 
9-8069183 
9-8067344 
9-8065.303 
9-6063663 
9-8061891 
9-8039980 
9-8038137 
9-8036294 
9-8054431 
9-8032606 
9-8050762 
9-8048916 
9-8047070 
9 •8043-224 
9-8043377 
9-8041329 
9-8039681 
9-803783-2 
9-8033983 
9-8034133 
9-8032-283 
9-8030439 
9-8028380 
9-8026728 
9-8024873 
9-8023021 
9-8021167 
9-8019313 
9-8017438 
9-8013602 
9-8013746 
9-8011889 
9-8010031 
9-8008173 
9-8006313 
9 8004456 
9-8002396 
9-6000733 
9-79!<8873 
9-7997013 
9-7993151 
9-7993288 
9-7991423 
W-7989561 
9-7987697 
9-7985832 
p*  7983966 
9-7962100 
9-7980230 
9-7978366 
9-797ii498 
9-79746-29 
9-7972760 
9 7970890 
9-79690-20 
9-7967149 
9-7963978 
9-7963406 
9-7961533 

10-0-298483 

100-298968 

10  0299433 

I0-O99!i939 

1003004-26 

10-0300913 

10-0301400 

10-0301888 

1O-03O2376 

10-0302864 

10-0303333 

10-030384-2 

10-0304332 

10-0304893 

10-0303313 

10-0303804 

10-0306996 

10  0306788 

10  03117980 

10-0007773 

10-0308966 

10-030875‘J 

10-0309254 

10-0309748 

10-0310243 

10-0310738 

10-0311-234 

10-0311730 

10-031-2297 

10-03197-24 

10-0313991 

10-0313719 

10-0314917 

10-0314716 

100313215 

10-0315714 

10-0316914 

10-0316715 

10-0317216 

10-0317717 

10  0318219 

10-0318721 

106)319223 

10  0319726 

10-03-20229 

10-0390733 

10-0321237 

10(1321742 

10-03-2-2-247 

10-03-2-27.53 

10-03-23939 

10-0393763 

10-03-24272 

10-0324779 

10-0323-287 

10-0323795 

10-0326303 

10  03-26812 

10-0327321 

10-03-27831 

10-0326341 

*83 

*83 

486 

*87 

*87 

*87 

*88 

*83 

*88 

489 

489 

490 

491 

490 

491 

492 

492 
*92 

493 
493 
493 

493 

494 
493 

495 

496 

496 

497 
497 

497 

498 

498 

499 
499 
499 

300 
501 
501 

301 

302 

309 
509 
503 

303 

304 
304 

505 
503 
306 

506 

306 

307 
>07 

308 
308 
308 
509 
509 

310 
310 

9-9701317 
9-9701039 
9-9700547 
9-9700061 
9-9699374 
9-9699087 
9-9698600 
9-96981 19 
9-96976-24 
9-9697136 
9-9696647 
9-9696138 
9-9693668 
9 -9695 177 
i»-9(394687 
9-9694196 
9-9693704 
9 969321-2 
9-96927-20 
9-9692227 
9-9691734 
9-9691241 
9-9690746 
9-9690-232 
9-9689737 
9-9689262 
9-9688766 
9-9688270 
9-9687773 
9-9687276 
9-9686779 
9-9686281 
9-9683783 
9-9(»3284 
9-9684783 
9-9684236 
9-9683786 
9-9683-2S3 
9-96827S4 
9-9682233 
9-9681781 
9-9681279 
9-9680777 
9-9680274 
9 9679771 
9-9679-26T 
9-9678763 
9-9678258 
9-9677733 
9-9677247 
9-9676741 
9-9676235 
9-9675728 
9-9675221 
9-9674713 
9-9674205 
9-9673637 
9-9673188 
9-9672679 
9-9672169 
9-9671639 

Cosine 

Secant 

Covers. 

Cotang. 

Dtf 

Tang. 

Verseds. 

Cosec. 

D. 

Sine 

3 ? 2 


Deg.  68, 


(292)  22  Deg.  NATURAL 


SINES, 

kc. 

T.ib.  10. 

Cntang. 

.Secant 

\’ers. 

Dif 

( '-sine 

ST.ML'.ii 
375-;irtti 
UifiRVJ 
37i9A4T 
hJ'2+3 
376493». 
176763! 
1770327 
U>11 773021 
1773714 
3778406 
^3761101 
4783 794 
37R64S6 
3789178 
3791870 
3794562 
3797233 
3799944 


21  3802634 


3805324 
3808014 
3810704 
3813393 
3816082 
27|381877' 
2M|3821459 
.’913824147 


3826834 

3829522 

3832209 

3834895 


34  383758; 


2697 

26Qii 

2i;97 
2696 

2695 

2696 
2695 

2694 

2695 
>694 

2693 

2694 
2693 
.’693 
2692 
2692 
2692 
:692 

2691 
2691 
2690 
.’690 
2690 
2690 
-’689 
2689 
26S8 
2689 

61758.53 


;1840268 

3842953 

3845839 

3848324 

385KK18 

3853693 

3856377 

385906) 

3861744 

3864427 

3867  MU 

386971 

3872474 

38751521 


♦9  3877837 


3880516 
11883199 
5.';3885880 
53l)8U8Si3<1 
'4  3891240 
5541893949 
56!o89659B 
1899277 
3901955 
1)904633 
39073  M 

Coiim- 


6217757 
623.5062 
6.’.i»168 
62.’0673 
62269 
6224286 
6221592 
6218899 
6216206 
621.1514 
6210822 
6206131 
6205438 
6202747 
6200056 
6197366 
6194676 
6191986 
6189296 
6186607 
6183918 
6181230 
6178541 


2688 

2687 

2686 

2687 

2«86 

2685 

2636 

2685 

2684 

2685 
2684 
2633 
2684 
•2683 
2683 
2682 


2682 
2681 
2681 
2681 
2681 
2680 
2680 
2679 
2679 
2679 
8 


2678 


Covers 

Co'rf.-c. 

T.ing. 

.'•«ri;*4S72 

10+(i2i-.’ 

^■251257 

:*6f  75467 

4(*4S646 

8-.’4»34I 

■.•■6636-492 

40470.31 

*^2-)5S4'» 

4-P6;J7t48 

4030417 

6243 14R 

2-6618033 

4053804 

6‘24n45.3 

i 6.*»98947 

4037191 

6173166 

6170478 

6167791 

6165105 

6162418 

6159732 

6157047 

61.54.361 

6151676 

148992 

6146307 

6143623 

6140940 

61.18256 

6135.573 

61.12890 


’*6127526 


2 22 


6124844 
6122163 
611948' 
6116SU1 
6114120 
6111440 
610S7I 
6106081 
6103402 
’ '6100T23 

:*078^??i2 


609556' 
6092689 

Dif  Ver* 


16  4 


2-6579891 
2-656086.5 
2-6541868 
2-6.52'’90l 
2-6501962 
6485051 
2-6466174 
2-6447323 
2-64'2850-2 
2-6409710 
2-6390946 
-6372211 
-6:153506 
2-6334828 
2-6316180 
2-6297.561 
6278969 
2:6260406 
'2-6241872 
2-6223366 
6'>04S88 
2-6186439 
2-6168018 
.’-6149624 
2-61 31 '259 
2-6112922 
2-6094611 
2-6076332 
2-6058078 
2-603985-2 
■2-6021654 
2-6C8W-V84 
2-59R5.34 
2-5967'2’5 
'2 -.5949 1 37 
2-5931077 
2-5913043 
2-589.50.37 
■2-5877058 
■2-58.59107 
-2-5841 182 
-2-582321 
2-580.5414 
2-5787570 
576975: 
2-.5751963 
■2 -5734 199 
2-5716462 
6o|2 -5698752 
2-5681069 
2-566341 
2-5645781 
2-56-28176 
■2-5610599 
2-5593047 


Secant 


4060579|'i 
4063968 
4067358 
,4070748 
4074139 
44177.531 
4080924 
4084318 
4087713 
4091 108 
4094.504 
4097901 
4101299 
4104697 
4108097 
4111497 
41 14898 
1183(8 
4121703 
412.5106 
4128510 
4131915 
413.5:)'21 
41387'28 
4142136 
414.5544 
41489.5.1 
415-2363 
415.5774 
41.59186 
4162598 
4166012 
1 41694-26 
4172841 
41762.57 
4179673 
4183091 
4186509 
4189928 
4193348 
4196769 
.200190 
4203613 
4'.’07036 
2104(K) 
4213885 
4-217311 
4-220738 
4-2-24165 
4'2'27594 
■2|4'23I023 
4'234453 
4237B84 
4'24I316 
4244748 


84  4! 


13  42 


Cot:m. 


.■-47.50869 
2-473015.5 
■2-4709470 
2-4688816 
2-4668191 
4647596 
•2 -46-27030 
2-4606494 
2-4585987 
2-4565510 
2-4545061 
■2-4524642 
2-4.504-252 
‘2-448.3891 
2-4463559 
■2-4443256 
2-4422982 
■2-4402736 
2-4382519 
2-4362.131 
2-4342172 
■2-4:!-.>'2041 
2-4.101938 
2-4281864 
■2-4261819 
-2-424  ISO! 
2-4221812 
■2-4-20185I 
2-4181918 
2-416-2013 
2-4142136 
-2-41  ■22286 
2-4 10-246.5 
2-4082672 
■2-406‘29O6 
2-4043168 
■2-40234.5- 
■2-4003774 
■2-3984118 
2-3964490 
■2-3944889 
2-392.5316 
2-9905769 
3886250 
3S66738 
.3847293 
382785.5 
2-3808444 
2-3789060 
2-3769703 
2-3750372 
■2-:I731068 
2-3711791 
2-3692540 
2-3673316 
■2-3654)18 
-.3634946 
■361.5801 
359668.1 
3.577590 
35.53524 


Tanp. 


■(n8da4' 
078661(1( 
'0787885 
•078i»M' 
•0790427 
•0791 
•0792975 
■07942M>*i 
•079552' 
•0796805 
•0T98( 
•0799Di 
•060064< 


i6  0' 


1084  V 
iti4  07 
6 07. 


•nM1928( 
•^03212 
♦0804497 
•0805' 
(»807071 
*0808360 
■0809650 
*0810942 
•0812234 
*0813528 
•0814823 
*<»8161 19 
•0817417 
‘08 1 87 1 5 
•08*»001 
*08-2131 
*0822618 
•08‘239‘W 
•082.V227 
•08265: 
•0S2 
•0829149 
•0SJ(458|» 
•083176' 


9 07. 


507. 
6 0 


.33  07( 
8401(1 


i9  07( 


:h>5(l 
19  0' 


*0833081 

•Oft.U.39 

•0835709 

•08370'i5|( 

•083834’ 

*0839661 

*06409R0|i: 

*0842301 

*084-3623|(: 

•0844947 

•0846271 

*0847597 

•0848924 

•0850*232 1 

•0851582 

•0852913 

•085424, 

•085557 


•085691 

*0858948 

•0859585 

•0860924 

•08622»;:i 

*0863604 


*742394 
)74:U94 
0744595 
>745697 
0746799 
0747903 
0749007 
0750112 
0751218 
07.V2324 
07534.i2 
754540 
0755649 
0756T;.H 
7869 
758960 
0760092 
0761905 
0769318 
'63433 
:>76454« 
0765664 
I7667K0 
67898 


0769016 
>770135 
1255 
0772376 
2 0773497 
0774619 
1)775749 
0776866 
1)777990 
0779116 
(>780242 
0781368 
0782496 
>78*625 
0784734 
07S5884 
.^0787014 
8 0768U6 
4o789273 
0790411 
0791.545 
0792680 
93815 
0794951 


(il*l 

090 

l>9‘2 

092 

094 

094 

094 

096 

096 
09h 

097 

09<4; 

10(1 

JU 

101 

102 

10' 

104 

104 

105 

106 
1(»6 
108 
108 
109 
109 
111 
111 
112 
ii.*: 
n.3 
115 

115 

116 
ITti 
118 
118 

119 

120 
121 
121 
12'. 

123 

124 
1‘2- 
126 

126 

12*1 

129 

129 

ISO 

1.10 

13? 

13? 

133 

134 
l:!.’> 
l:ij 
136 


OliO 
» 
8 58 
■:57 
4 56 
53 
34 
.>133 
i'2 
51 
50 
9 
48 
16  4' 
46 
43 
:MI3|44 
43 
4! 
4 

40 
:>ja9 
18 
:n 

l|36 


l(7?8161  , , , Mils: 
)7'>S'.’.V.’  ' >’'J7.)746| 

073o:>4?  ^,U?6965 
17.1143+  i?:P?683f.i: 
(I73-4.196  8'.i.7-*7 

:i733(;?o  !--;66:m( 

0734714  W63'.'h6 

’73.3808  |,„,9'164I9' 
0736904  ;,,N'?630!)i 
073800(1  lyN-W.’oOl; 
739098  92tk,’90? 

40193  ”i9-J.'4980. 
41-494  ,,^-,9238706 
9-43760 
9-436.106 
9-433403 
9-43  4 
9?3:!-401 
9-43409 
9-43099.1 
9'4498«h 
9'4487h'.’ 
9-147676 
9-44636S 
9?4346( 
9‘.’4433 
9‘’43'44 
'.’■’441.11 
9'.’410?0 
9-439908  -1 
9338791 
9?37682 
9->36.167 
i>-.’ai4j? 
9-434336 
9-433220 
9-43210? 
9->309 
9449861 
94?874 
9-4-476 
9?',’6303 
9?-’3381 
9??4-21s)l7 
9223134  16 
92-42010I5 
9-420884  U 
9-419718  13 
921 8632  1 
9217.104  11 
9‘416::71 10 
9215-246  9 
92141 16  8 
9212986 
[9211834  6 
»4107‘42  5 
9209.189  4 
920841.1  .1 
9-4(17:.-.>0  2 
9-.>0618i  1 
9205049 

Cosec.  ICovers  Dif  Sine  ' 


>35 

334 

33 

34 
.41 
H) 
49 
28 
47 
46 

35 
Si 

84  43 
44 
321 
24)90 
19 
18 


Deg.  67. 


r 


22  Deg.  LOO.  SINES,  &c.  (293) 


f 

Sine 

Dif 

Cosec. 

V'erseds. 

Tang. 

Dit 

Corang. 

Covers. 

Secant 

D. 

511 

511 

512 
511 

513 
513 
513 
513 
314 
515 
515 

515 
5I« 

516 
.’>17 
1517 

517 

518 

518 

519 
519 

a 

|5-21 

5-21 

571 

5-2-2 

Si 

524 
5-73 
5-24 

525 

|5-26 

5-27 

577 

5-27 

528 

528 

379 

5-.>9 

579 

530 

531 
330 
537 
531 
533 
337 

533 

534 

533 

535 

534 
5.16 

>36 

Cosine 

9-9671659 
9-9671146 
9 967063-, 
P-9670125 
9-9669614 
9-9669101 
9-966858S 
9-9668075 
9-966756-2 
9-9667048 
9-9666533 
9-a6660lb 
P-9665303 
P-9664987 
9-96(4471 
9-9663954 
9-9663+37 
9-966-2920 
9-966740-2 
9-9661884 
9-9661365 
9-9680846 
P-96603-26 
9-96598U6 
9-9659-285 
9-9658764 
-2-9658243 
9-9657721 
9-9657,99 
9-9656677 
9-9656153 
9-9855630 
9-9655106 
9-965458-2 
9-9654037 
9'9653.-)3-2 
9-9653006 
9-9652480 
P-9651953 
9-P6514-26 
9-9650899 
9-9^50371 
9-9649843 
9-9649314 
9 ■9648785 
9 -964 8-256 
9-96477-26 
9-9647193 
9-9646665 
9-9646133 
9-96+5607 
^■96+5069 
9-96+4537 
P-96++004 
9-96+3+70 

9-9642937 
9-9642407 
9-9641868 
9-9641332 
9-96+0727 
9 •96+0261 

0 

I 

tt 

A 

O 

A 

5 

6 
1 
A 
y 

iD 

11 

12 

13 

U 

16 

n 

IB 

ly 

20 

21 

22 

2J 

24 
23 
26 

27 

28 

25 

30 

31 

32 

33 

34 
33 

36 

37 

38 
3jr 
4(^ 

41 

42 
4J 

44 

43 

46 

47 
4B 

45 
-V) 
.il 

32 

33 
54 
j3 

36 

37 

38 

39 
60 

S-47i20l>3 

y-574»i+o 
!*i7il3J6 
»-575W6!> 
9i7J757S 
S>i760(i8i 
S*-57637VU 
i*-4766«y  > 
9J7699*)I 
9-i773US» 
9-5776183 
9-5779275 
9-5783364 
9 578.i*50 
9-5788535 
9-5791616 
9-5794695 
9-579777-> 
9-58UU845 
9-5803917 
9-5806986 
9-58IO05i 
9-5813116 
9-5816177 
9-5819936 
9-381489-4 
9 5875345 
9 ■5878397 
9-5831445 
9-5834491 
9-5837535 
9-5840576 
9-5843615 
9-5846651 
9-5849685 
9-5857716 
9-5855745 
9-5858771 
9-5861795 
9-5864816 
9-5867835 
9-5870851 
9-5873865 
9-5876876 
9-5879885 
9-5887897 
9-5885896 
9-5888897 
9-5891897 
9-5894893 
9-5897888 
9-590088U 
9-5903869 
9-5906856 
9-5909841 
9-5917873 
9-5915803 
9-591878(1 

3176 
3173 
3170 
3117 
3116 
91 12 
3110 
3107 
3105 
3102 
3099 
3097 
:K)95 
3097 
3089 
3086 
3085 
31)81 
3079 
3077 

3073 
3077 
3069 
3066 
3064 
3061 
3059 

3056 
3053 

3057 
3048 
3046 
3044 
3041 
3039 
3036 
3034 
3031 
30-79 
3026 

3074 

3019 

3016 

3014 

3011 

3009 

3007 

3004 

3001 

3000 

7996 
1995 

7997 
7989 
7987 
7985 
7987 
2980 
2977 

i5if 

10-4764746 
10-4261170 
10  ■4-257997 
10-4-254877 
10-4751760 
10-47484144 
10-4745532 
10-4747472 
10-4239315 
10-4736710 
10-4'733I08 
10-4-.>300ti9 
10-4726917 
10-47-738I7 
10-4720775 
10-4717636 
10-4214550 
10-4711465 
10-4708384 
10-4705305 
10-4707778 
10-4199155 
10-4196083 
10-4193014 
10-4189948 
10-418686V 
10-4183873 
10-4180764 
10-4177708 
10-4174655 
10  4171603, 
10-4168555 
10-4165509 
10-4167465 
10-4I594-74 
10-4156385 
10-4193349 
10-4150315 
10-4147784 
10-4144755 
I0-4I417-29 
10-4138705 
)0-4135)84 
10-4132165 
10-4179149 
10-4176135 
10-4123174 
10-4170115 
10-4117108 
10-4114104 
10-41 1 1103 
I0-4I08IO3 
10-4105107 
10-4107)17 
10-4099170 
10-4096131 
10-4093144 
10-4090159 
10-4087177 
10-4084197 
10'408177U 

8-8677777 
8-8678774 
8-8635265 
8-8641757 
8-8646733 
8-8654710 
8-8661181 
8-8667648 
8-8674109 
8-8680566 
8-8687018 
8-8693464 
8-8699906 
8-8706347 
8-8712774 
8-8TI970I 
8-8775673 
8 '8737040 
8-8738457 
8-8744859 
8-8751761 
8-8757658 
8-8764051 
8-8770438 
B -8776871 
8-8783198 
8-8789571 
8-8795939 
8-8807303 
8-8808661 
6-88151114 
8-8871363 
8-8877707 
8-8834046 
6-B84038(1 
8-8846710 
8-8853034 
8-8859354 
6-8865669 
8-8871980 
B-8878785 
8-8884586 
8-8890887 
8-8897173 
B-8903460 
8-8909747 
6-8916019 
8-897-2791 
6-8978559 
6-8934873 
6-6941060 
6-6947334 
8-8953563 
6-8959877 
6-8966066 
8-897'7301 
S-8978537 
8-8984757 
S-8990978 
8-8997194 
8-90O3406 

9-6064096 
9-6067737 
9-6071366 
9-6074997 
9-6076677 
9-6)167754 
9-6065680 
9-6089503 
9-6093124 
9-6096747 
9-6100359 
9-6103973 
9-6107586 
9-6111196 
9-61)4i<04 
9-6118409 
9-61‘77013 
9 61-25615 
9-6179714 
9-6137817 
9-61J640T 
9’614(KIOO 
9-6143591 
9-6147160 
9-6150766 
9-6154351 
9-6157934 
9-6161514 
9-6165093 
9-6168669 
9-6177743 
9-6175815 
9-6179385 
9-6187953 
9'618651tr 
9-619UU83 
9-6193645 
9-6197705 
9-6700767 
9-6704316 
9-6707877 
9-6711423 
9-6714978 
9-6718570 
9-672706), 
9-6725601' 
9-6779150 
9-623-269(, 
9-6'7a6-.*77 
9-6739763 
9-624329<; 
9-6246877 
9-6750356 
9 ■6-253884 
9-6757409 
9-6260937 
9-6264454 
9 -676797 j 
9-6771491 
9-6275006 
9-6778519 

3636 

3634 

3631 

3630 

3677 

3671' 

36?:- 

3021 

;>616 

3617 

3614 

3613 

3610 

3606 

360.7 

3601 

360? 

3599 

3398 

5.795 

3.793 

3591 

3589 

3586 

3585 

3583 

3580 

;).779 

3576 

3574 

•1577 

;1570 

3568 

3566 
3564 

3567 
■1560 
3557 
3556 
1554 
3551 
•1550 
3547 
.1546 
354:1 
3541 
3.740 
1437 
35:16 
35.33 
3531 
35-79 
3578 
1575 
■1573 
1572 
.1519 
3518 
3515 
1513 

10-3935904 
10-3932-268 
10-3978634 
10-3975003 
10-3921373 
10-3917746 
10-39141-7O 
10-3910497 
10  3906876 
IO-390;i758 
10-3899641 
10-3896077 
10-389-7414 
10-3868604 
10-0885196 
)0'3881591 
10-3877987 
10-387+3 85 
10-3870786 
10-3867188 
10-3863593 
10-3860000 
I0':1856i09 
10-3857870 
10-3849734 
10-3845649 
10-3847066 
10-3838486 
10-3834907 
10-3831331 
10-3877757 
10-3874185 
10-3870615 
10-3817047 
10-3813481 
10-3809917 
10-3806355 
10-3807795 
10-3799-738 
10-3795687 
10-3792178 
10-3788577 
IU-3-«5077 
10-3781480 
10-3777934 
10-3774391 
10  3770850 
10-3767310 
10-3763773 
10-3760-237 
10-3756704 
10-3753173 
10-3749644 
10-3746116 
1 0-374-2591 
10-3739068 
10-3735546 
10-3732077 
10'37-785))y 
1U'372499» 
10-3771481 

9 7961535 
9-7959660 
9-7957786 
9 7955917 
9-7954037 
9-7957161 
9-7950-285 
9-7948408 
9-7946531 
9-7944653 
9 794-7774 
9-7940895 
9-7939015 
9-7937)35 
9-7935754 
9-7933373 
9-7931491 
9 79-29608 
9-7977775 
9-79-25841 
9 7973956 
9-79-27071 
9-7920186 
9-7918300 
9-7916413 
9-7914525 
9-791-2637 
9-7910749 
9-790S859 
9-7906970 
9-7905079 
9-7903188 
9-7901797 
9-7899405 
9-7897517 
9-7895618 
9-7893725 
9-7891830 
9-7889935 
9-7888039 
9-7886143 
9-7884746 
9-7882S4H 
9-7880460 
9-7878551 
9-7876657 
9-7874757 
9-787785-2 
9-7870950 
9-7869049 
9-7867146 
9-7865243 
9-7863340 
9-78614.36 
9-7859531 
9-7.357676 
9-78557-2(i 
9-7853813 
9-7851906 
9-7849998 
9-7848090 

1O-037S341 
10-0328857 
10-0379363 
10-0379875 
10'U.33038(i 
10-0330899 
10-033141-2 
10-0J31975 
IU-033-2438 
IU-03S-29.52 
10-0333467 
10-03:13987 
10-0334497 
10-0335013 
10  0335579 
10-0336046 
10-0336563 
I0  033708U 
10-03:17598 
10-0338116 
10-0.738635 
10-0339154 
10-0339674 
10-0340194 
10-0340715 
10-0341-236 
10-0341757 
10  034-2-279 
1(H)34'2801 
10-034:13'23 
10-0343847 
10  0344370 
10-0344894 
10-0345418 
10-0345943 
10-0346468 
10-0346994 
10-034"i5'20 
10-0348047 
10-a348574 
10-0349101 
10-0349679 
10-0350157 
10-0350686 
10  0351-215 
10  0351744 
10  035-2774 
10  0357805 
10-0353335 
10-0353867 
10-0354398 
10-0354931 
10-0-.155463 
10-0355996 
10-0356530 
10-0357063 
10-0.357598 
10-0358 137 
10-0358668 
10-0359-203 
10-0.359739 

Cc 

jft 

51 

.>6 

55 

,S4 

Xi 

Xi 

51 

.50 

■*1 

45 

47 

40 

39 

38 

37 

36 

35 

34 

33 

217 

[! 

it 

27 

‘26 

-25 

23 

22 

■21 

‘20 

12 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

1 

0 

Cosine 

Sec-ant  | Covers. 

Cotang. 

Dit 

Tang. 

Vevseds. 

Cosec. 

D. 

Sine 

Deg.  67. 


I 


(294)  23  Deg.  natural  sines,  &c.  Tab.  10. 


/ 

Sine 

Dif 

Coven 

Ciisec. 

Tang. 

Cotang. 

Secant 

Vers. 

pf 

Cosine 

( 

1 

i 

3 

4 

i 

P 

8 

*1 

10 

11 

15 

13 

14 
13 

16 
n 

15 
19 

50 

51 

•J.l 

s+ 

S3 

26 

27 

58 
So 

30 

31 

32 

33 

34 
33 

36 

37 

38 

39 

40 

41 

42 

43 

44 
43 

46 

47 

48 

49 

30 

31 

59 
53 
.34 
55 

36 

37 
3$ 
5? 
61 

391173 1 1 
3909969 
3912666 
391. '.343 
3918019 
>920695 
3923371 
3926047 
39S8722 
3931397 
3934071 
3936743 
39.39419 
3942093 
3944766 
.3947439 
39301 1 1 
3932783 
3955455 
39.38127 
3960798 
39634li8 
3966139 
3968809 
3971479 
3974148 
3976818 
3979486 
3982155 
3984823 
3987491 
3990158 
3992825 
3995492 
3998138 
4000.823 
4003.90 
4006156 
4008821 
4011486 
4014150 
4016814 
4019478 
4022U1 
4024804 
4027467 
4030129 
4032791 
4035453 
4038114 
4040775 
4043436 
14046096 
4048756 
4051416 
4054075 
4056734 
4059393 
M)6‘205I 
4064709 
4067366 

Cosine 

2678 

2677 

2677 

2676 

2676 

2676 

2676 

2671 
267.‘> 
26*14 
2674 
2674 
2674 
2673 
2673 

2672 
2672 
2672 
2672 
2671 

2670 

2671 
2670 
2670 

2669 

2670 
•2<W‘.8 

■M68 

2668 

2667 

2667 

2iW.7 

2666 

■2667 

2Ci65 

2666 

2665 

2665 

2664 

2664 

2664 

2663 

2663 

266.1 

2662 

2662 

2662 

2661 

2661 

2661 

2660 

2660 

'2660 

2659 

2659 

2659 

2658 

2658 

2657 

T)1? 

6092689 
609001 1 
6087334 
60S4657 
6081981 
6079305 
6076629 
6073953 
6071278 
6068603 
O065929 
6063255 
60O058I 
6057907 
iK)55234 
6052561 
6049889 
6047217 
6044545 
6041873 
6039202 
6036532 
6033861 
6031191 
6028521 
602.5852 
6023 18'» 
6020514 
6017845 
6015177 
lU)  12509 
6009842 
6007175 
6004508 
600 1842 
5999175 
5996510 
5993844 
5991 179 
5988514 
5985850 
5983186 
5980599 
59778*9 
5975196 
5972533 
5969871 
5967209 
5964547 
5961886 
5959225 
5956564 
5953904 
5951244 
5948584 
5945925 
5943266 
5940607 
5937949 
5935291 
5939634 

Vers. 

2-.5593047 
2-557552I 
2-5558022 
2-.5,540548 
2-.552310I 
2-5505680 
2-5488284 
2-547091.5 
2-.545.3571 
2-543625.7 
2-.541896I 
2-5401694 
2-538445-) 
S-5367238 
2-5.350048 
2-5332883 
S-.53 15744 
2-52986.'10 
2-5281541 
2-.526447« 
2-5247440 
2-5230426 
2-5'.’I.-l438 
2-5196475 
2-5179.537 
2-516-2624 
2-514573.5 
2-5128871 
2-51120.32 
2 -.50952 1 8 
2-5078428 
2-5061663 
->-.5044923 
2 •.50-28207 
2-501 1515 
2-49!>4848 
2-4978204 
2-4961.586 
2-4944991 
'2-4928421 
2-4911874 
2-489.55.5-2 
2-4878854 
2-4862380 
2-484.5929 
2-4829503 
2-4813100 
2-47967-21 
-2-4780366 
2-47640.34 
2-4747726 
2-4731442 
2-47I5I8I 
2-4698943 
2-4682729 
-2-4666538 
2-46.50371 
9-4634227 
2-461S1UC 
2-46O-2008 
2-4585933 

4244748 
4248 182 
4-251616 
43.55051 
4258487 
4261924 
4265361 
4268800 
4272239 
4275680 
4279121 
4282563 
428600S 
4289449 
4-292894 
4-296339 
4299785 
4.30.1-232 
4306680 
4.310129 
43 I 3579 
4.317030 
4.3-20481 
432.3933 
4327386 
4.330840 
4334295 
4337751 
4341208 
4344665 
4M8124 
43.51.583 
4355043 
4358504 
4361966 
4365429 
4368893 
4372.3.57 
437.5823 
4379289 
4.382756 
4386224 
1089693 
4393163 
4396634 
440OIU5 
4403578 
4407051 
44105-26 
44I4UOI 
4417477 
4420954 
4424432 
4427910 
4431390 
4434871 
4438352 
4441834 
444.5318 
4448602 
4452287 

2 3558524 
2 3539483 
2-35-20469 
2-3501481 
2-3482519 
2-346.3582 
2-3444872 
2'34'25787 
2 3406928 
2-3388095 
2-3369287 
2-3350505 
2-3331748 
2-331.3017 
2-32943I1 
2-3275630 
-2  32.56975 
'2-323S345 
2-3219740 
2-3201160 
2-31 8-2606 
2-3164076 
2 -3 1 4.5.57 1 
2 -3 1-2709-2 
2-3108637 
2-3090206 
2 3071801 
2-3053420 
2-30350(;4 
-2-50I6732 
2-29984-25 
2-298014.1 
2-296188.5 
2-2943651 
2-29-2.5442 
2-2907-257 
2-2889096 
-2-2870959 
2-2852846 
2-28347.58 
-2-2816693 
2 •■2798653 
2-2780636 
2-2762643 
2-2744674 
-2-27-26729 
2-27(18807 
2-2690909 
‘i-2673035 
-2-2655184 
2-2637357 
2-2619554 
2-2601773 
2-2584016 
2-2566283 
2-2,548572 
2-2530885 
2-25I3-22I 
2-2495580 
2-2477962 
2-2460368 

1-0863604 
M)S6494e 
I -0866289 
1-0867634 
1 0868979 
I -0870326 
1-0871675 
1 0873024 
1-0874375 
1 08757-27 
1 -0877080 
1 0878435 
1 -0879794 
1-088II48 
1 0882.506 
I -0883866 
I ■0885-226 
1 -0886589 
1-0887952 
1-0889317 
1 -0890682 
r-0892050 
1-0893418 
1 -0894788 
1-0896159 
1 -0897531 
I -0898904 
1-0900279 
I -0901 655 
1 -0903032 
I -090441 1 
1-090.5791 
I -0907 1 72 
1 0908.554 
I -0909938 
I -091 1323 
1-09 1 -2709 
I-09M097 
1-0915485 
131916876 
1-0918267 
I -0919659 
1-0921053 
1-0922448 
1 -0993843 
1-0925243 
1-09-26642 
1 -0928042 
1-0929444 
1 -0931)846 
1-0932-251 
I 0933656 
1 0935063 
1-0936471 
1 -0^37880 
I 0939291 
I -0940702 
I -09421 16 
1 -0943530 
1 -0944946 
1 -0946363 

079495 1 
0796088 
0797226 
0798365 
0799504 
0800644 
0801785 
0802927 
U804U69 
U805212 
08063.56 
^807501 
0808647 
0809793 
0810940 
0812068 
0813237 
0814386 
U8I5536 
0816687 
0817839 
0818991 
0820145 
0891-299 
0822454 
U823609 
0824766 
1)825923 
0827081 
0828240 
0829399 
0830560 
0831721 
083288-2 
083404.5 
0835209 
0836373 
0337538 
0838703 
0839870 
0841037 
0842-205 
0843374 
0844.544 
0845714 
0846885 
0848057 
0849230 
^850403 
0851578 
085-2753 
0853928 
0855105 
0856-28-2 
0857460 
0858639 
0859819 
0860999 
0862181 
0863363 
1864545 

1137 

1138 

1139 
1139 
114< 

1141 

1142 

1142 

1143 

1144 

1145 

1146 

1146 

1147 

1148 

1149 

1149 

1150 

1151 

1152 

!l54 

1154 

1155 
1155 
1157 

1157 

1158 

1159 
1159 
1161 
1161 
1161 

1163 

1164 

1164 

1165 
1165 
1167 

1167 

1168 

1169 

1170 

1170 

1171 

1172 

1173 
1170 
1175 
1175 
1175 
1177 

1177 

1178 

1179 

1180 
IISO 
1162 
1132 
1182 

9205049 
9-203912 
9202774 
9-20 1 635 
9200496 
0199356 
9198215 
9197073 
9195931 
9194788 
9193644 
9192499 
9191353 
9190207 
9189060 
9187912 
9186763 
9185614 
9184464 
9183313 
9182161 
918I0U9 
9179855 
9178701 
9177546 
9176391 
9175-234 
9174077 
9172919 
9171760 
9170601 
9169440 
9168279 
916711B 
9165955 
9164791 
9163627 
9162462 
9161-297 
9160130 
9158963 
9157795 
9156626 
9155456 
9154286 
9153115 
9151943 
9150770 
9149597 
9148422 
9147247 
9146072 
9144895 
9143718 
9142540 
9I4136I 
9140I8I 
9I3900I 
9137819 
9136637 
9135455 

60 

59 

58 

'55 

'54 

53 

'P 

50 

49 

L** 

47 

46 

45 

44 

43 

49 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

-.’6 

25 

24 

23 

22 

21 

20 

19 

15 
17 

16 
15 
14 
13 
12 
II 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Secant 

Cotan. 

Tang. 

Cosec. 

Covers 

Sine 

/ 

Deg.  66. 


Dk  ‘ =0  by  Google 


23  Deg. 


LOO.  SINES,  &C. 


(29n) 


09 


! 

7 

3 

4 

5 

6 

7 

8 
9 

lb 

II 

13 

13 

U 

15 

16 
17 
IS 
19 

30  9 

31  9 
33  9 

33 

34 


tS9' 


35 

3i 

37 

38 

39 

30 

31 
33 

33 

34 

35 

36 

37 

38 

39 

40 

41 
43 

43 

44 

45 

46 

47 

48 


Sine 


5918780 
9-5931755 
9-5994738 
9-5927698 
9-5930666 
9-5933631 
9-5936594 
9-3939555 
9-5943513 
9 5945469 
9-5948423 
9-5951373 
9-5954333 
9-5957268 
9-5960312 
9-5963154 
9-5966093 
9-5969030 
9-5971965 
9-5974897 
5977837 
5980734 
5983679 
9-5986603 
9-5989523 
9-5993441 
5995357 
9-5998370 
9-6001181 
9-6004090 
9-61106997 
9-6009901 
9-60128113 
9-6015703 
9-601860O 
9-6021495 
9-6024388 
9-6027278 
9-6030166 
9-6U33053 
9-6035936 
9-6038817 
9-6041696 
9-6044573 
9-6045448 
9 60503-20 
9-6053190 
9-6056057 
9-6058923 


2975 

2973 

2970 

2968 

2965 

3963 

3961 

3958 

3956 

3953 

13951 

■3949 

■3946 

•3944 

■3942 

3939 

•3937 

3935 

•3932 

2930 

2927 

■3935 

2923 

3921 

3918 


9-6061786 

9-6064647 

9*6067506 

•6070362 

9-C073216 

9-6076068 


'3  9 


5 9-6078918 
9-6081765 
9-6US46II 
9-6087454 
9-6090294 
9-6093133 


Dif  Cosec. 


'3916 

3913 

3911 

2909 

3907 

■2904 


■3902 

290(1 

289- 

2895 

3893 

'3890 

2888 

■2886 

3884 

3881 

3879 

3877 

■2875 

2873 

3871 

3!j6 

■3866 

■3863 


'2861 

■3859 

•2856 

28.54 

3853 

3850 

•2347 

3846 

(4843 

'2840 

2839 


Cosine  Dif  Secunt 


I0-408'l'2'20 
10-4078'345 
10-407.5272 
10-407-2.302 
10-4069334 
10-4066.369 
10-4063406  8 


8-9003406 

B-90096I3 

8-901.5816 


8-90220139-6289048 
8-9038207  9-63 93.553 


8-9034395 


8-9065270  9-6313.545 


8-907I43I 


9-6317037 


10-406044.5 
10-4057487 
10-4054.531 
10-4051.578 
in-4<W8627 
10-4045678 
10-4042732 
10-4039788 
10-4036846 
10-4033907 
I0-403O97O 
10-4028035 
10-4025103 
10-40221 7-i 
10-4019246 
10-4016391 

IO-40I.3398|8-9I450I2|!'-6358790 
10-4OIO477 


8-9077588  9-6320527 
8-908.3740  9-632401.' 
8-9089887  9-6397501 
8-9096030  9-633098.5 
8-910-2169  9-6.334468 
8-9108308  9-6337948 


8-9114432 

8-9120.5.5' 

8-9126678 


8-9138905 


10-4007559 

10-4004643 

I0-4O0I7JII 

10-3998819 

10-3995910 

10-3993003 


10 -399009! 
I0-.3987I97 
10-3984297 
10-3981400 
I0-.39795O5 
10-3975612 
10-3972722 
10-39698.34 
10-3966948 
10-3964064 
10-396118: 
10-3958.304 


08 


I0-395.54-’7 

10-3952552 

10-39496,80 

10-394681 

10-3943943 

10-3941077 

10-39.38214 

I0-39.35.35.3 

10-3932494 

I0-39-29638 

10-39-26784 

10-3923932 

10-3921082 

10-391823.5 

10  3915389 

10-3912.546 

10 -.3909706 

10-3906867 


Verseds.  Tang. 


9-6278519 

9-6282031 

9-628.5540 


9040579  9-6-299558 
8-90467.59  9-630,30.58 
H-90.5-29.34  9-6306.5.56 
8-9059104  9-6310052 


8-9151115 

S-9I57213 

8-9163306 

9169.396 

8-9175480 

8-9I8I561 

8-9187636 

919.3708 


19  8 


8-92058.37 


8-9217949 

8-9223999 

8-9230043 

B-9'236084 


9-62960.5’ 


9-6341426 

9-6.34490.3 

9-6348.378 


8-9130794  9-6351850 


9-6.3.55321 


9-6.36-2257 
9-6365722 
9-6369 1 8.5 
9-6372646 
9'6.376100 
9-6379.563 
9-6383019 
9-6386473 


3512 

3509 

3508 

350.5 

3504 

3501 

3.500 

3498 

:M96 

3493 

3492 

3490 

3488 

3486 

3484 

.3483 

3480 

3478 

.3477 

3475 

.347'2) 

3471 

3469 

3467 

3465 


8-9199775  9-6389925 


9-639.3375 


8-921  l89.5'9-6a968'23 


9-6400-269 

9-6403714 

9-6407156 

9-6410.597 


3%' 


8-9242I-’0'9-64I4036 
8-924«I.5‘29-6417473 
92.54179  9-6420908 
S-91260-202  9-6424342 
B-9266'221  9-6427773 
8-9272’235  9-6431 '20.3 
9-6434631 
9-6438057 
9-6441481 


8-9278-245 

9284'25I 

8-92902.52 


8-92^6249  9-6444903 


8-9.302-242 

8-9:108231 

B-93I42I5 


9-64483-24 

9-64,51743 

9-645.5160 


8-9332I41 

R-9338I0S 


8-93.50fl‘29 

8-9.3.55983 

8-9.361933 

8-9.367878 


8-9.3'20I94  9-64.58575 
8-9326170  P-6461988 


9-6465400 

9-6468810 


8-93440709-64722I7 


9-6475624 

9-64790'28 

9-64824:11 

9-648,5831 


Covers  Cotang. 


Dif 


3463 

3461 

.3460 

3457 

34.56 

34.54 


3452 

3450 

3448 

3446 

34i5 

3442 

.3441 

3439 

3437 

3435 

3434 

3431 


34.30 

34-28 

3426 

3424 

3422 

3421 

:U19 

3417 

3415 

1341.-, 

J4I2 

3410 

340- 

3407 

3404 

34ai 

3400 


Dif 


Cotang. 


0-3721481 

0-3717969 

0-3714460 

0-3710952 

0-370744' 

0-370394: 

0-37(K144'2 


9-784H090 
9-7846181 
9-7844271 
7842361 
9-7840450 
838539 
9-79.36627 


2 9 


0-3696942  9 
0-3693444  9 
0-3689948  9 
0-3686455  9 
0-3682963  9' 
0-3679473  9 


0-3675985 

0-3672499 

0-366901.5 

0-366,55329 

0-36620.52j9 


Coversi 


0-3658574  9 


0-365.5097 
0-.365I62-2 
0-.-W48I50 
0-3644679 
0-3641210 
0-3637743 
0-3634278 
0-3630815 
0-3627354 
0-3623894 
0-3620437 
0-3616981 9 


0-361.1527 
0-36 1 0075 
0-3606625 
0-3603177 
0-3599731 
0-3596286 


0-3592844 
0-3589403 
0-358.5964  9' 
0-358-25-27 
0 •557909-2 
0-3575658 


0-3572-.>27  9 
0-3568797  9- 
0-3565369  9 
0-3.561943  9- 
0-3558519  9 
0-355.5097  9- 


0-3544840  9- 


0-3.541425 


0-353460<( 


0-3.53119(1 

0-3527783 

0-.1.5-243 

0-3.520972 

0-3517569 

0-:15I4169 


Tang. 


783471.5 
7832801 
78.70888 
78-28973 
7827058 
■!8'2.5I43 
78-23226 
•7821309 
-7819392 
•7817474 

781.5.55.5 
813636 


p II 
Q.*:! 


7811716 

7809796 

7807875 

7805953 

7801031 

7802I08|1 

78001841 

7798260  1 

7796,13.5 

7794411) 

7792434 

7790558 


I)  10 


7788610 

7786703 

7784774 

7782845 

7780916  I 

777898.5 


9-7 


7777055 

7775123 

777.1191 

777I25S 

69325 

7767.191 


7765457 

7763521 

7761.586 

7759649 

7757712 

7755775 


0-3551676  9-7753836 
0-3548'237t9-775l898 
49958 
7748018 
0-353801 2|9-7746077 
7744136  I 


9-' 


[>9 


742194 
9-77402.52 
9-7738308 
9-7736365 
9-77344-iC 
9^32475 

Verseds. 


Secant  D.  Cosine 


10-035973! 

111-0360276 

10-0360813 

10-03613.50 

10-0.161888 

10-0362426 

I0-036'2964 


10-0363504 

l0-0.-«)4041 

I0-0.16458:) 

I0-036.51‘2.1 

10-036.5664 

10-0366205 


53 

537 

537 

538 
538 
538 
54(1 


10-0366747 

10-0367989 

10-03678.12 

10-0^08375 

10-0368948 

10-0369462 


539 

540 

540 

541 
541 
342 


10-0370006 
10-037059I 
10-0371096 
10-0371642 
10-0.172 1 88 
0-03727.14 


542 

543 
543 

543 
>44 

544 

545 

545 

546 


0-0.173281 

0-0373828 

10-1)374376 

■0374924 

10-037547.1 

10-03760-22 


546 

54’ 


10-0376.572 

10-0377122 

10-0377672 

10-n378‘2'23 

0-0378774 

10-0379326 


10-0379878 

10-0380431 

10-0380984 

10-0381537 

I0-0382O9I 

10-0382645 


10-0383200 
10  0333755 
10-0384311 
10-0384867 
10-0385424 
10-0385980 
10-0386538 
10-0387096 
10-0387654 
I0-03S82IS 
10-036877! 

0-0389339 


10-0389899 

10-0390439 

10-0391013  . 

10-0391374 

I0-0.-19-2136 

10-0392696 


Cosec. 


■9640261 
;h> -9639724 
•96.19187 


; 9-9638650  5 


546 


547 

548 

548 

549 
549 
350 


553 

553 
5.53 

554 

554 

555 


555 

556 
556 
.557 
556 
558 
558 

558 

559 

?5^(^ 


560 


560 

561 

561 

562 
562 


D. 


61) 

59 

158 


1-9638112 
9-9617574 
9-963703'. 
9-9636496 
9-9635957 
9-9635417 
9-9634877 
: 9-9634336 
9-9603795 
9rf»633'25S 
9-9612711 
9-9632168 
9-9631625 
9-9631082 
9-9630538 
9-9629994 
9-9629449 
! 9-9628904 
9-9628358 
•9627812 
9-9627266 
■9626719 
9-9626172 
9-9625624 
9-9625076 
9-9624527 
9-96-23978 
’ 9-962.1428 
9-96-22878 
9-96-22128 
9-9621777 
9-9621226 
9-96‘20674 
9-9620122 
9-9619569 
9-9619016 
9-9618463 
9-9617909 
9-9617355 
9-9616800 
19-9616245 
9-961.5689 
9-9615133 
9-9614576 
9-9614020|l 
9-9613462 
9-961-2904 
9-9612346 
•9611787 
:-991I228 
•9610C.68 
J9-9610108 
1-9609548 
)-9808987 
,19  9608426 
; 9-^7864 
■ 9-9C07302 


Sine 


Deg.  66. 


t 


(296)  2 }.  Deg. 


KATURAl.  SINES, 


Sine  Dit  Covers  Coscc.  Tan^.  Cotang. 

i a-+.S69H8V  U4i77.; 

> 'i-i.j.VJKJS  M5926n 
) a-+A3784»  14S274' 
H'442IBfi.snSfi236 
l‘2-*injQ0.>,  i*fiP7n^ 

S2-  U899SS  44732IS 


• ' K<S78i)ri 

1 +070024*“®.: 

2 4072881  1°,'  -■ 

3 407.4.137  , 

4 4077993,;“® 

4 40SO849.;„® 

8 4083305;“® 

7 408.4960 

8 4088615  *“? 
9409I2  i9  :“r 

10  40939-23 
n 4096577^®“ 

12  4099930 

13  4101883 

14  4104536*®” 

15  4107189 


164109841 

17  411242-’ 

18 


H15144 

19  4117795 

20  4120445 


?«i 

-2652 


26.41 

-’6.50 

2651 


214123(196,,. 
22  412.5744  *®  • 
il  4128395  *®f’: 
•24  4131044 
254133693 


26  4136342 


28 

29 

30 

.11 


4138990 

4141638 

4144285 

414693-2 


14149.579 
1'2|4 152-228 


■14 

15 

36 


1.141.54872 

4157517 


416016.1 

416-2808 


37  41654.51 

38  4168097 
19 
40 


41 

42 


4170741 

4173385 

4176028 

(4178671 


2842 

41418131.1 
44  418.1956,,®?-? 


'4186597 

4189239 


K;  4191880®“ 
.4fi4lk52i;“^ 

49  4197161 

50  4199801 

51  42024-41  ;®,;® 

52  42051)80 

53  4207719 

54  4210358 

55  421-2996  ’ 

56  42156-14®“® 
,57  4218272  ®”; 
58  4220909 

.59  4-223546®"!^ 

a-  4226183)^®-’ 

Cosine  IDif 


591404(12-4474054  447 
’|59113S.5l0-4458I63  448 


2-444-2-294  4 
12-4426448  4 
2-44I06-2.V  4 
590077(4;2-4.1948'2.1  4 


2649 
264.1 
2648 
2647 
26  47 


2647 

2647 

•2646 

264.5 

■2646 


2645 

264,5 

2644 

>644 

•2611 

2641 

2641 


2641 

2642 


5908711 

5906077'' 

.590.3423- 


.5898117 

589.5464 

.589291 

.5890159 

j8S7.->08 

58S4856 


2-437904.-I 
2*4363289 
I 2‘4.147.555 
2-4.1.11  S44 
2-6JI6I55 
2-430U4S 


2-J 


588221X5 
5879.5.55 
.5876904|( 
.5874255 ' 
587160.5' 
59i>8956  2- 
5866307 
■ 5863658 
|S8610l(l' 
.5858.362(2 
58.5.5715 
8.5.1068 


I5-2-) 


89  45 


? 4.539709 
->4.543218 
1 4,5467-28 
I 4.5.50218 
5537,50 
IOU.5,5726. 


.58.50421 

.5147774 

5845128 

.584‘2483 

.58391.17 

583719-2 

.5814.547 

.5811901 

.5829259 

.5826615 

.5823972 

58213-29 


2-40988-29  1 
2-408 3469(4 
2-4068132 
-J-40.5-281.5-i 
2 •4037520  -1 
2-40-22247 1 


9 2 


■ ((818687 
5816044  2 
.581.1403 ! 
.5810761 
5808120 
5804479 
l5802S39 
l58(i0199 
5797.5.59 
.5794920 
.579-228I 
'15789642 


2-400699.5 
2-3991764 
2-1976.5.55 
2-3961367 
2-3946  >01 
2-19310.55 


4581877 

4.56.5.197 

4.588918 

45924.19 

459.5962 

4.599486 


2-39I.59.il  4 
2-.1900828  4 
2-3885746  4 
2-.1870685  4i 
2-3855641 4 
3M062.5  4 


2-382.5627  4624 
2-38106.W4627 
2-379.5694  *631 
2-37807.58  4634 
2 •176.584.1 4638 
3750948  4641 


5787004 
578  4166 
,5781728 
9091 
.57764. 
5773817 


-54  2- 


■>-.17.16075(4 
2-372 1 '222 
:»706.1(W4 
2-1691.578  4 
.1676787  -1 
2-36620164 


.16  2 


Vers.  Seqant 


2-2?3170‘) 
2-2216432 
-2-2199177 
2-2181944 
2-2164733 
2-2147.54.5 
-21.30379 
•2113234 
•2096112 
-2079012 
•20619.14 
•2044878 
-20-27841 
•20I083I 
(-1991840 
•I  976871 
1-19.59921 
1-1942997 


•1926093 
•1909210 
189-2349 
•187,5510 
•18.58691 
•I84I894 
•18-25119 
•1808364 
•1791631 
-17749-20 
•l7S8'2-29 
•1741.5.59 
2 1724911 
•2-17082&1 
'2-I691677 
2-167.509I 
2-I6.58527 
2-I641983 
2- 1 625460 
2-I6089.58 
•M.59-J476 
2- 1. 57 6015 
2-15.59.57.5 
2-1543156 
212-1.52675' 
2- 1510378 
2- 1 49402 1 
2-14776ai 
1461366 
-2- 144.5069 

T.tng. 


&c.  Tab.  10. 

Secant.  Vers.  TST?  iCosine 


8920) 


086454* 

0865729 

0866913 

0868098 

0869284 

0870471 

(871658 


•0973533  f 
•0974976 1 
•0976420  r 
•0977860 ( 
•0979.1131 
•0980761  I 
•0982211  I 
•098.1662  r 
•09851 14 r 
•098('i.568  f 
•09S80.2.1  f 
•0989479 i 
•0990936 
-099-119.5 
•09938.5.5)<1 
•099.5317 
■099677? 
•0998243 
•0999709 
•1001 1 
•1002644 
■10041 
•101X5584 
•1007056 
•10085-29  0 
•I010004|ll 
•1011481 
■I  0129.57111 
■10144.16 
•101591 


9 09 


1318 


101)91 


6 09-2-. 


•10173P7I1 
•1018879 
•10-203631 
•I02IS49  0? 
•10233.3.51)? 
•10248231 
•I0<263I3C 
•10-27805 1 
•10292951 
•1030789  I 
•103-2-283 
■103.1779  09369 


,,jM3545.5 
;®'  9134271 
9 1 33087 
”9131902 
^913l>716 
Ifli 

9128.1421 


189 


91271.54 


190 

191 

191 

192 
191 

193 
195 

195 

196 
196 
198 
193 


9IZ596.5 


199 


200 


200 

201 


■206 

207 

207 

-.>09 

■209 

-209 

211 

211 

-212 


912477.5  •'>1 
9123584 
9I2-2393 
9121-201 
9120008 
“II88I.5 
91176-20 
9116425 
91 15239 • 
9114033 


911283.5 

9111617 


91 10438 


9109238 


214 


215 

21(1 

217 

217 

218 
219 
-J-20 
221 
221 
2-21 
22;) 
22.1 
-225 

225 

226 
2-2' 
■227 
228 


50 
49 
48 
47 
46 
45 
*4 
43 
■*■2 
41 
40 

19 
38 
37 
36 
15 
34 
31 
3a 
31 
.10 
29 
-28 

909.599o('27 
26 

90!)3.572  ■-!' 
9090361  '24 
909II.5fl|'J3 
■J2 
21 

20 
19 
18 


91080.38 
„„„  9106837 
„ '9105635 
91044.12 
-^91032-28 
*910-2024 
;’i9100819 


9099813 

9028406 

9097199 


9089938 
9088725 
,,,.9037511 
9086-297 
908.5082 
9083866 
908-2649 
9081432 
9080-214 

907899.5 
9077775 
9076.554 

„ 907.5331 
9074111 
90T28.88 
907166. 
9070440 

906921.5 
9067989 
9066762 
906.5.535 

,„J9064.107 
9063078 


Cosec.  Covers  Dit'  Sine  ' 


Deg.  ()5, 


■ized  by  ‘i^rso^Ie 


r 


24  Depf. 


LOG.  SINES,  &C. 


(297) 


Sine 


9-60tl3iaj 

g-eoftssev 
9-6W»30a 
3 9-6l01fi3.i 
49-6IOI4A.^ 
i 9-6 1 07293 
69'6110I13 
7 9-6U29II 
9-6115762 
9 9-6118580 
9-612139-1 
9-612WI I 
19l9-6127l«3 


9-6129830 
9-6132641 
9-61 35  W6 
9-6138250 
9-6U105I 
9-6143850 


31 


33 


35 


13 

14 

15 

16 

17 

18 

19  9-6146647 
2019-6149441 
9-6152234 
22|9-6 155024 

23  9-6157812 

24  9-6160599 


25  9-6163332 

26  9-6166164 

27  9-6168944 

28  9-6171721 

29  9-6174496 

30  9-6177270 


9-6180041 


32  9-6182809 


9-6185576 


34  9-6188341 


9-6191103 


36  9-6193864 


9-619662-1 

9-6199378 

9-6-20213-1 

9-6204884 

9-62076:14 

9-621038-1 


9-6213127 
9-6215871 
9-6218612 
4A9-6<221351 
47  9-6224088 
9-6226824 


48 

49 

50 
31 

52 

53 

54 

55 

56 

57 

58 

59 

60 


9-6229557 

9-6232237 

9-6235016 

9-6237743 

9-6240468 

9-6243190 

9-6245911 

9-6248629 

9.-6251346 

9-6-254000 

9-6256772 

9-6259483 


Cocine 


Oif 

•2836 

■1334 

•1832 

•1830 

2828 

2825 

1323 

2821 

2818 

281 

1314 

1812 

2810 

2908 

2805 

2804 

2801 

2799 

2797 

2794 

2793 

2790 

2788 

2787 

■1783 


2782 

2780 

2777 

1775 

2774 

1771 

■1768 

2767 

1765 

2762 

2761 

2758 

2756 

2754 

2752 

1750 

2748 

2745 

2744 

■2741 

2739 

2737 

2736 

2733 

2730 

2729 

■2727 

•1725 

2722 

2721 

2718 

2717 

2714 

2712 

2711 


Dif 


Coscc. 


10-3906867 

10-3904O31 

10-3901197 

10-3898365 

10-38955a5 

10-3892707 

10-3839882 

I0-3887U59 


Verseds  | T.mj'. 
8-9367S78W-W85831 
8-9373SIP9-6489-23o|: 
8-9379756  9-649-2628 
8-9385689  9-6496t)15 
8-9391618  9-6499417 
8-9397542  9-6302809 
8-9403462  9-65061  o9 
8-9409378  9-650958 


I0-3884-138  8-9415290  9-6412974 
10-3881420|8-9421 197  9-6516359 
I0-38786O3.8-94271O1  9-651974-1 
IO-3875789'8-9433000  9-6523123 
10-3872977  8-9438895  9-6516503 
10-3870167  8-9444785  9-65198S1 
10-3S67359  8-9450672  9-6503157 
10-3864554  8-9456554  9-6536631 
10-38617308-9462433  9-6540004 
10-3858949  8-9468307  9-6543375 
10-3856150|8-9474m  »'«5*6744  jjgj 
10-3853333  8-9480042  9-65501 12L-, 
10-38503598-9485904  9-6553477i:;:|" 
10-3847766  8-9491761  9-655684l!i,';?i 


10-3344976  8-9497613  9-6560204-’;|:;^ 
10-3842188  8’9503464  9-6563564r 
10-3839401  8-9509309  9-6566923 
10-38366 1 8 8-95 1 5 1 50  9-6370280 
10-3833836  8-9520987  9-657:16-36 
10-3831056  8-9526820  9-6576989 
10-3828279  8-9532648  9-6580341 
10-3825504  8-9538473  9-6583692 
10-3822730  8-9544294  9-6387041 
10-3819959  8-93501 10  9-6390387 


10-3817191  8-9555922  9-6393733j:;:;:;; 
10-3814424  8-9561731  9-6597076n:::T:J 


10-3797868 

10-3795116 


10-3792366  8-9608051 


10-3789618 

10-3786873 


10-3781388 


10-381 1659  8-9567535  9-6600418 
10-3808897  8-9573335  9-6603738ii:|J^ 
10-3806136  8-9579131  9-6607097333“ 
10-3803378  8-95849'23  9-6610434 
1 0-38006 12|8-95907 1 1 9-66 1 3769  333^ 


8-9596495 

8-9602275 


8-9613823 

8-9619591 


10-37841-29  8-9625355  9-6633745 


10-3778649  8-9636870  9-6640391  3-0^ 
10-3775912  8-9642622  9-6643711 
10-3773176  8-9648370  9-6647030  jjjg 
10-3770443  8-96541 14  9-6656346  33, « 
10-3767713  8-9659854  9-6653662,3  3 
10-3764984  8-9665590  0-6656975  , 

10-3762957|8-967132V  9-6660288  jjj 


10-3759532  8-9677050  9-6663598 


10-3756810  8-9682774  9-6666907  jjy, 
10-3754089  8-9688494  9-6670214  33,,, 
10-3751371  8-9694210  9-6673519  3:1)2 
10-3748654  8-9699922  9-6676823 
10-3745940  8-9705630'9-6680126 
10-3743228  8-9711335  9-6683426 
10-3740517  8-97170^5  9-6686725 


Secint.  I Coyers.  ICotang.  IDif 


Dif 

3394 
•3398 

3395 
3394 
3392 
3390 
3388 
333 
3385 
■3383 
3381 
3380 
3378 

)3376 

3374 

337:1 

3371 

3369 


3359 

3357 

S3 

'^352 

3351 

3349 

3346 

3316 


|3342 

"■3340 


9-6617103 

9-6620434 

9-6623765 

9-6627093 

9-6630420 


8-9631114  9-6637069 


3331 

3331 

3325 

3327 

3325 

3324 

3322 


3309 


Coun^. 


10-3514169 

10-3510770 

10-350737 

10-350397 

1 0-3500583 

10-3497191 

10-3493801 


9-7732475 

9-7730530 

9-77-2S583 

9-7726636 

9-7724689 

9-77-22741 

9-772079S 


10-3490413 

10-34870-26 

10-3483641 

10-3480258 

10-3476877 

10-347349- 

10-3470119 

10-3466743 

10-3163369 

10-3459996 

10-34566-25 

10-3453256 

10-3449888 

10-3446523 

10-3443159 

10-3439796 

10-3436436 

10-3433077 


9-7718843 
9-7716893 
9-7714942 
9-7712991 
9-771 1039 
9-770^087 
9-7707134  10-0400049 
9-77051M  lO-OlOOeiC 
9-7703'2!a  10-040118. 


9-7701271 

9-769931 


9-7695402  1 

9-7693444 

9-7691486 

9-7639528  I 

9-7687568 

9-7685608 


10»342972( 

10-3426364 

10-3423011 

10-3419859)9 

10-3416308 

10-3412959 


10-31096l:i 

10-3M16267 

10-.3402924 

10-.3399582 

10-:»39624'2 

10-3392903 


10-3.18956619 

1i1-3336'23I 

10  3382597 

10-1379566 

10-3376-23.5 

10-3372907 


10-3369580  9 

10-336625.^9 

10-3362931 

10-3359609 

10-3356289 

10-335297( 

10-3349654)9 

10-33463389 

10-3343025 

10-33397 12|9 

10-3336402|9 

10-333309; 


939 


10-3329786)1 

10-3326481 

10-3323177 

10-3319874: 

10-3316574! 

10-3313275 


Tan^. 


Covers.  Secant.  l>.  Cosine 


9-7697359  10-0402894 


683648 
681687 
9-76797‘25 
7677762 
9-7675799 
9-7673835 


9-7671871 
9-7669906 
9-7667940 
9-7663974 
9-766  400' 
9-766-2040 


■7660072 

9-7658I03 

9-7656134 

9-76.54164 

9-7652195 

9-765U222 


7648250  I 
7646277 
9-7644304 
9-764231U 
9-7640356 
7638381 


763640.5 

7634429 

9-7632452 

7630474 

■-7628496|! 

•7626517 


9-762453' 

9-76225,57)  !■ 

9-7690577 

9-7618595 

9-7616613 

9-761463( 


10-0401754 

10-040-2324 


0-0403465 

10-6404036 

10-0404607 

0-0405179 

10-040575-2 

10-0406325 


10-0406898 
10-0407472 
10-0408046 
10-0.4086-20 
10-0409I9.'> 
10-0;0977I 
10-0410347 
10  0410921 
10-041 1500 
10-041-2077 
10-0412655 
10-0413233 


10-0413812 

10-0414391 

10-0414970 

10-0415550 

10-0416131 

10-0416712 


0-0417293 

10-0417875 

10-0418457 

10-0419039 

I0-04196-22 

10-0420206' 


10-0420790 

10-0421374 

10-0421959 

10-04-22544 

0-0423130 

10-0423716 


10-042430S 

0-0424890 

10-0425478 

10-0426066 

10-0426654 

10-04272+.' 


Verseds.  Cosec.  D.  Sine 


563 

563 

564 

364 

564 

365 

565 

366 
>66 

367 

567 

568 

568 

368 

569 

369 

570 
0 

571 
571 

571 

572 

573 

573 
5T3 

574 
574 

574 

575 

576 
576 

576 

577 

577 

578 

578 

579 


9-960730-2  6C 
9-960673953 
9-96061 76  5t 
9-960561 2|57 
9-9605048]5r 
9-9604484  55 
9-9603919,54 
9-960335453 
9-9602788  52 


9-9602222 

9-9601655 

9-9601088 

9-9600520 


9-9599952  47 
9-9599384  46 
9-959881545 
9-9598246.44 
9-9597676'43 
9-9597 10642 
9-9596535^41 
9-9595964)40 
9-9595393  39 
9-9594821  38 


579 

579 

580 

581 
531 
5S1 


582 

582 

582 

583 

584 
584 

584 

585 

585 
58.- 

586 
58’ 
58 
588 
588 
588 
58t 


9-9594248 

9593675 

9-9593102 

9592528 

9-9591954 

9-9591380 

9-9590805 

9-9590229 

9-9589653 

9-9589077 

9-9588500 

9-9587923 

9-9587345 

9-9586767 


9-9580188  23 
9 -9585609 W2 
9-9585030  21 
9 -95844501 20 
9-9583869)19 
9-9583238  18 
9-9582707,17 
9-958-2125  16 
9-9581543)15 
9-9580901  14 
9-9580378  13 
9-9579794  12 


9-95792101 

■9578626 

9-9578041 

9-9577450 

9-9570870 

9-9576284 

9-9575697 

9-9575110 

9-9574522 

9-9573934 

9-9573340 

9-9572757 


3Q 


Deg.  GB. 


(298)  2.5  Deg.  natural  sines,  &c.  • Tab.  10. 


1 

A 

b 

(■ 

8 

9 

1( 

n 

13 

u 

IS 

lo 

17 

18 
\9 
'20 
■21 
12 

2.3 
■24 
2.-> 
28 

27 

28 

29 

30 
.31 
3’’ 
.3'* 
;i4 
3S 
38 

:n 

.3H 

3l> 

40 

41 
4‘2 

43 

44 
AS 
48 

47 

48 
A9 

50 

51 
5? 

5.3 

54 

55 
5<> 

57 

58 
5f 
r, , 

dmc 

Uif 

Covers 

Coscc. 

I'ang. 

L'otaiij'. 

Secant 

Vers. 

Uit 

Cosine 

+ >'iGI»S 
+‘>S88I9 
I.!31«3 
iiS-KloO 

k'.'39;irtO 
4 '41994 
4244t;i8 
4947.>B2 
4‘249S9.'- 
4232328 
4233161 
423179,. 
4260423 
4263036 
4263687 
4268318 
4270949 
4273579 
4276208 
427SS38 
4 >8 1 467 
4284093 
4286723 
428935 1 
4291979 
4294606 
4297233 
4299839 
4302483 
4305111 
4307736 
..310361 
4312986 
4313610 
431S234 
4320837 
4323481 
432610:- 
4328726 
433134s 
4333970 
4336591 
4339212 
4341832 
4344433 
4347072 
4349692 
4352311 
4354930 
4337348 
4360166 
4362784 
4363401 
4368018 
4370634 
137323 1 
4373866 
4378482 
4)8ITO7 
438371 1 

Cosine 

■2636 
2636 
'2635 
•2635 
‘2635 
‘2634 
'2634 
2634 
26.1.3 
2633 
26.31 
■26.12 
2632 
•2631 
2631 
■2631 
•2631 
2630 
2629 
'2630 
2629 
•26'28 
262  k 
2628 
■2628 
2627 
2627 
2626 
2626 
2626 
•2625 
2625 

26'2j 

2624 
2624 
262.1 
*6'24 
262'2 
26'2.1 
2622 
2622 
262! 
?62I 
2620 
2621 
■2619 
2620 
2619 
■2619 
■26 IR 
'2618 
26 IH 
2617 
•2617 
2616 
2617 

2615 

2616 
^2615 
2614 

Dlf 

577.1817 
5771181 
5768545 
57659 JU 
5763275 
576064»> 
5758006 
5755372 
5752738 
.j75010.'» 
.5747472 
5744H19 
5742207 
5739575 
57.16944 
.4731313 
373168i 
572;H)il 
.4726421 
3725792 
.4721162 
5718533 
.471590.4 
5713277 
5710649 
.4708021 
470.4394 
5702767 
5700141 
569751.4 
.4694889 
4692264 
5689619 
5687014 
.4684:190 
.5681766 
.5679141 
.5616519 
.5(i71897 
5671274 
566S652 
5666030 
5663409 
5660788 
5658168 
5655547 
5652928 
.5650.108 
5647689 
5645070 
5642452 
5639834 
5637216 
5634599 
5631982 
5629366 
5626749 
.5624134 
562I5I8 
5618903 
5616289 

Vers. 

2-36<i2016 
2-3847265 
2-36:1253.4 
2-.16 17826 
2*3603136 
.’■3488467 
2-3573818 
2-3,149189 
2-3544481 
2 .3429992 
2-3414424 
2-3418)874 
2-3486347 
2-:i47 1 838 
2-3447::49 
2-344288I 
2-34284.T2 
2 -34 1400-2 
2-3399493 
2-3384203 
2-3370833 
2-3.146482 
2-3.-1421.42 
2-3327840 
2-3313448 
2-.1299276 
2-3284023 
2-3270790 
2-3-246574 
2-3242381 
2-3228-205 
2-3214049 
2-3199912 
2-318.4794 
2-3171695 
2-31.47615 
2-3143554 
2-3129513 
■2 -.11 1.4490 
2-3101486 
2-3087401 
2-3073.436 
2-3049468 
2-3044660 
2-3031741 
2-301 7860 
2 3003988 
2-2990134 
2-2976299 
2-2962483 
2-2948685 
2-2934906 
2-2921145 
2-2907403 
2-2893679 
2 2879974 
2-2866286 
2-2852618 
2-2838967 
2-2825335 
2-2811720 

4663077 
46666 1 8 
4670161 
4673705 
46772.40 
4680791'. 
4684342 
4687890 
4691439 
46949SS 
46«8.).19 
4702090 
4705643 
4709106 
4712751 
4716.106 
4719863 
472.-.420 
4726978 
4730558 
47:14098 
47376.49 
4741-222 
4744784 
4748349 
■47.41914 
+7.44481 
4749048 
4762616 
4766184 
476974.4 
4773326 
4776399 
4780472 
4784046 
4787621 
4791197 
4794774 
4798342 
4801932 
480.4412 
4809093 
4812674 
4816-258 
4819842 
4823427 
4827014 
43.30601 
4834189 
4837778 
4841368 
4344959 
4348552 
4852145 
4855739 
4859334 
4861293 1 
4866528 
4870126 
4873726 
4877326 

2-1444069 
2-1428793 
2l4|->.i37 
2-1306301 
’■l:>80084 
2-136.3890 
•1347714 
2-1331549 
■>■131.44  ;3 
2-r2903US 
2- 1-28521 3 
■2  1-267137 
.’■1241082 
2- 1-2.34046 
2-12190.30 
2- 120.1034 

2-1171101 
2-1154164 
2-1 1318246 
2-1 123348 
2-1107470 
2-1091611 
2-1075771 
2-1049951 
■2  1044150 
2-1028369 
2- 101-2607 
2-0996864 
2-0981 140 
-2-0965436 
2-0949751 
2-0934035 
2-0918437 
2-0902809 
2-0R87-2OO 
2-0871610 
2-0856039 
2-0840487 
■2-08249.43 
2-0809438 
2-0793942 
■2-0778465 
2-0763007 
2-0747567 
2-0732146 
2-0716743 
■2-0701359 
2-0685994 
2-0670646 
2-0655318 
2-0640008 
2-0624716 
2-0609442 
2-0594187 
2-0578950 
2-0563732 
2-0548531 
2-0533349 
2-0318185 
2-0/03038 

1-1033779 
1-1035277 
1-10.36775 
1- 1038-275 
1-1039777 
1-1041279 
1-1042783 
1-1044289 
1-1045795 
1-1047.303 
1-104881.3 
1- 10503-24 
1-1051836 
1-1053349 
1-1054864 
1-1056380 
1-1057898 
1-10.39417 
1-I06('937 
1 ■106-24.38 
1-106:1981 
1 -106.3506 
1-1067031 
I-1I.-68.3.38 
1-1070087 
1-1071616 
1-1073147 
I-I07468I) 
1-1076214 
1-1077749 
1-1079285 
1-1080823 
1 ■1082:163 
1-108:1903 
1 - 1 0.S54+.3 
1 -1086889 
1-1088533 
1-109 0079 
1-1091627 
1-1093176 
1-1094726 
I -1096277 
1 -1097830 
1 -1099385 
1 -1110940 
1-1102498 
1-1104056 
1-1105616 
1-1107177 
1-1108740 
M110304 
1-1 111869 
I-l  113436 
1-1115004 
1-1116573 
1-1113144 
I-11I97I6 
1-11211290 
1-1122865 
1-M24442 
1-1126019 

09369^ 
093815« 
n93938*2 
99406U 
U941846 
9943078 
1)944019 
0943546 
0946761 
0948017 
(♦949234 
U93049I 
09517*29 
0P32968 
(‘934*208 
(‘955449 
1*956690 
(♦95793'2 
09.59175 
096041b 
U96166'2 
096*2907 
09641.51 
096.54(M} 
('966647 
0967895 
0909UA 
('970194 
0971(44 
(♦97CH95 
(>974147 
097540C 
(»97665:’' 
(*97790b 
M979l(;'2 
(^804  lb 
098lt>7.5 
i>98'291'2 
0984 iHi 
(»!!85A49 
i*9H»V708 
09S7969 
l!989*210 
099049-2 
0991754 
0993018 
0994‘28'2 
0995547 
0996819 
0998079 
0999346 
1000614 
1001883 
1003152 
1004422 
1005693 
1006965 
1008237 
1009511 
1010785 
1012060 

1230 
1230 
12.12 
121*> 
123*2 
I '234 

1234 

1235 

1236 

1237 
1237 
12'J8 
1*239 
1240 
1*241 
1*241 
1 '242 
1243 
1*243 
I '244 
1*245 

1246 
I '247 

1247 

1248 
1*240 
1'250 

1250 

1251 

IS 

1 ’S3 
-•'i 
1*254 
!2.S6 
l-«7 
1-257 
1 :;.s 
1-25!) 
115!) 
1-261 
IMI 
1-26-2 
l'26‘2 
1-264 
1-264 
1-265 
1265 
1267 

1267 

1268 
1269 

1269 

1270 

1271 

1272 
1272 
1274 

1274 

1275 

Dif 

9063078 

9061848 

9060618 

9059386 

9058154 

90569-22 

9055688 

9054454 

905.1219 

9051983 

9050746 

9049509 

9048271 

9047032 

9045792 

9044.151 

9043310 

9U4'2068 

9040825 

9019582 

9038:538 

903709.1 

!>035847 

9034600 

9033.353 

90.12105 

9030856 

9029606 

9028.-1.56 

9027105 

9025853 

9024600 

9023347 

9022092 

9020838 

9019582 

9018325 

9017068 

901.5810 

9014.5.51 

901.1292 

90120.11 

9010770 

9009508 

9008246 

9006982 

9005718 

9004453 

9003188 

900I92I 

9000654 

8999386 

8998117 

8996848 

8995578 

8994307 

8993035 

8991763 

8990489 

8989215 

8987940 

Sine 

60 

59 

58 

57 

56 

53 

54 
53 
52 
51 
50 
49 
is 
47 
46 
45 
44 
43 
42 
41 
40 
39 

33 
37 
36 
35 

34 
33 
39 
31 
30 
29 
28 
27 
‘26 

24 

23 

•22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

19 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

/ 

Secant 

Cotuii. 

'JCang.  1 Cosec. 

Co-vers 

Deg.  64. 


2.5  Deg. 

LOG. 

SINES,  &C. 

(209) 

' Sine  Dif 

Cosec. 

V'erse(js. 

Tang. 

Dif  Cotang. 

Covers.  1 Secant 

D.  1 Co.sin.- 

0 9-645iUB3|, 
y-6'>6aiPI 
9-6'i6+»97 
9-6267601 
9-6'27(«03 
9 -6273003 
9-6273701 
9-6278397 
9-6281090 
9-6283782 
9-6-286472 


2708 

2706 

2704 

2702 

2700 

2698 

2696 

2693 

2692 

2690 

2688 


9-6289160 
9-6-291843*'^®^ 


9-6294329 
9-6-297211 
9-6-299890,™;, 
16  9-6302568 
9-6303243 
9-6307917 

19  9-6310389 

20  9-6313258 
9-6315926 
9-6318591 
9-6321253 

24  9 6323916 
9-6326376 
9-0329233 
279-6331889 
9-6334542 
9-6337194 
30  9-6339844 
9-6342491 
9-6345137 
9-6347780 
9-6330422 
9-0353062 
9-0335699 
9-0358333 
38*9 -6360969 
3919-6363601 
40i9-6366231 
4119-6368859 
429-6371484 


43  9-6374108 

44  9-6376731 

45  9-6379351 

46  9-6381969 

47  9-6384585 
489-6387199 
49  9-6389812 
.50  9-6392422 
.51  9-639.5030, 
52  9-6397637 
153  9-6400241 
'54  9-6402844 

55 

56 


9-6405445 
9-6408044 
57  9-6410640 


2684 

2682 

2679 


9-6413235, 

9-6415828 

9-6418420 

Cosine 


2675 

2674 

2672 

2669 

2668 

266. 

2664 

2661 

2660 

2657 

2656 

2653 

2652 

2650 

2647 

2646 

2643 

2642 

2640 

2637 

2636 

2634 

2632 

2630 

2628 

26-25 

■2624 

2623 

2620 

2618 

2616 

2614 

2613 

•2610 

2606 

2607 

2604 

2603 

2601 

2599 

2596 

2595 

2593 

2592 


Dif 


18 


)8 


10-374051 

10-.3737809 

10-37.35I03 

10-3752399 

10-3729697 

IQ-3726997 

IO-37'24299 

10-372160.3 

10-3718911 

IO-')7l6‘2l8 

10-3713.5'2.i 

10-3710840 

10-37U815.> 

10-3705471 

10-3702789 

10-37001 1(1 

10-3697432 

10-3694757 

10-3692083 

IO-:i6S941 

10-3686742 

1 0-368  4074 

10-3681409 

10-3678745 

10-3676084 

10-3673424 

10-3670767 

10-3668111 

10-3665458 

10-3662806 

10-3660156 

10-3657509 

10-3654863 

10-365222U|t 

10-3649571 

10-3646938 

10-3644301 

10-3641665 

10-.3639031 

10-)636399 

10-363.3769 

10-3631141 

10-3628516 

10-362589 

10-36'23'269 

10-36'20649 

10-36180.31 

10-361.5415 

10-3612801 

10-3610188 

10-3607578 

10-3604970 

10-.3602363 

10-3599759 

10-3597156 

10-.3594S55 

10  3591956 

,1 0-3589360 

10-3586765 

10-3584172 

10-3581580 

Secant 


8-971703.5 
8-97'»27.3l 
8 •9728424 
s-9734ir 
8-9739797 
8-97 1.5478 
8-9751 1.5.) 
8-97,56828 
976249 
S-976K16.3 
18-977.38-2 1 
8-97794S2 
8-978513.5 
8-979078.5 
8-9796431 
980'2M7:) 
8-980771 1 
8-9813.346 
8-9818976 
8-9824603  9 
8-9H302'26  9 
8-983584.5 
8-9841460  9 
8-9847072  9 
8-9852679  9 
8-98.58283(9 
8-9863883  9 
a-9869480i9 
S-9S7.51i72  9 
S-9S80661  9 
8-98862469 
8-98918-279 
8-98974049 
8-99029789 
•99085489 
8-99141149 
8-9919676  9 
3-99252359 
8-99307909 
8-9936341  9 
8-9941888  9 
8-99474.32  9 
y 

S'P958.508y 

399(i9.^r>y'9' 
8-997309j'9 
8*99806 9' 
8*9i)86l,14!y- 
8*9991648|9' 
6*9997I58!y 


G6867‘2.) 

6b966  \ :• 
rWi9H90» 
(i7<KJiy3 


^3’29b 
UyG 

G-»93 

•289 
3>HS 
3286 

32Sn 
3278 
3277 
3273 
327+ 
5272 
■’70 
5. *59 
•6749IO.*iL  , 
•67.V237.;,.;^^ 
3>6i 


J-67u6-iH6 
9*6709774 
67l36(M* 
9 67 1 6345 
6719628 
6722910 
672619; 
672946H 
6732745 
9*673ftW0 
6739294 
9*674*2566 
6745836 


10*3313275 

10*3309977 

I0-33O66SI 

10-33033H7 

I0*3.'>0001»4 

10*3296803 

10*3293514 

IO*32W)2‘2(i 

103)86940 


614630  10042V243 
612647  10-0427832 
■6l06«i3  10  U42b4‘22 
60867910  0429012 


9 76(J6f>93|l0*(429M)3 


9 76(J6f>93| 
9*7f^0470‘: 


^J'I;.9-957i;>7'’|58 
•?^‘;''9*957.  9681.27 
P9i 


IOOUOI94 


9*760272riO*O4.io785 
9 *7600734’  1 0*n4:i  1 377U 
9-7.398T46  I0  0431970 
IU-32h3655j9'75967.).H  10  04.32*563 
1 0*'>28O372j9*7594769  1 0 •(  '433 1 56 
I0-3277O9OI9-7592779  IO-0433750T 


10*3273810 


!0*3270532|9*758S798  IO*0434939 


>262 

3261 

3260 

3258 


10*3267255 


1 0*3263980|9*75H48 1 4'l  0*(^06 1 30 


'67.5363S 
6758903 
'67621(55 
6765426 
67686S6 
6771944! 
fi':7.5'20ll3,-,' 
67784.58':^.V-^ 

■6784%  1|3,_, 3^1 
'f.788'>ll 


10-3%070K 
10-3'.’.S7(34 
10-3^3.541S4 
10-34508U5 
10-3'247l>'2» 
10-.3'i4436-/ 
10 -3  ■241097 
10-3237835 
IO-3'234574 


9-7590789  10-0434344 


9 7.586«0t:'10  (i43.5.534 


9-7.58'28-21|1O-04j6726 
9-7.580827  10-0)37322 
9-7578833  10-0437919 
H-7.576838'l«-043S517 
9-7.57*843  10-0439114 
9-7572847.  lU-04397 13 
9-757O850ilO  0440.311 
9-7.568352  10-044091 1 


9-9.57'»7.57 

9-957‘2168 


.*93 

593, 

1594 

594 


9-9.l70i! 
■9-9.56980i;j.5.5 
9-951.92I5I54 
9-P,5686'.-.,].53 
9-9.56803o.5-' 
19-95674371. > I 


9-956.(844 

9-9.5662.50 


9-75668.54' 10-0)4151 0'g,|„ 


■956.56...: 
19-956506 1 *7 
,i,^!9-956446i;  >6 
|5-“|9-9.56387oI-).5 
^>■956:. '-444 
t,,  9-956-267.-.;4:i 
'|9-95h'.>o.slU2 


9-9.5614S:i!4l 
9-95608m(U(; 
9-9560'2h7!  (9 
9-95596t9;)8 
•9-9559089  37 
9-9558490  36 


598 

597 

599 

598 
6(10 
399 


'S 


I0-3231314  9-7564356  IO-044'*'l  lol6o,l9-95578!  (!  •7.5 
lo  :l-2280.5n 9-7562856  10-044'271  lignil^''i''5i'7'i89  (4 
10-3'224799l9-7.56()8.5(i  10-044331'i^o,|9-9.55.i68.8  : - 
10-3-2'21.)44|9-755S8.56  10-0443913  g,,„  9-955.;ot  7':i-2 
10-.321829ll9-7.5568.55  10-0444515  g(,J9-95.55485l:ll 

1i)-3215()39|9-7.554853  10  o'4451 18;go2 
10-521 1789|9-75.5'28.5o' I 0-04457->oLo^  9-9.55428o|29 


8 8 


•(.■.91460U,^^8,I 
■67947084, ft? 
6797953I-’**'’ 


9 -955  367  ((Jx 


9-9.553073|27 


s'" 

9*0002663 
9OOO.SI68 
9 00 13667 
9*0019 1 6S 
9-002463.S 
9*0030144 
9*0035628 
9-0041109 
9*0046587 
9*0052061 

Covers. 


68t)1198 

6804440 

6S07632 

6810921 

6814160 

6817.396 

6820632 

6823865 

6827098 

6830328 

6835557 

683678.5 

6840011' 

6843236 

6846459 

6849681 

6852901 

6856120 

6859338 

6862553 

6865768 

6868981 

6872192 

■687540-2 

6878611 

6881818 


3245; 


Cotang. 


3242 

3-242| 

3239! 

3-’39' 

236* 

3236i 

32.33- 

3233 

3230; 

322y' 

3-'28| 

32'26| 

■J2-25 

32->3 

322'2 

3'>'>0 

3219 

3218 

3215 

3215 

3213 

3211 

3210 

.3209 

3207 

Dif 


I0-3'208540  9-7.550847  ro-il446.324g,|3 
10-.320529-2'9-75  48843  10-0446927'g,,t 
10-320'>047!9-7.-.46S39  IO-U447531  gut  9-955'2469''.’6 
3 1 98802  9-7544833  1 0 0448 1 36  guf  9-955 1 864  2.’; 
10-31 95560  9 -7542828  1 0-044S74 1 'gug 
1 0-3 1 923 1 819-754082 1 1 0 0449,347  gQ, 

10-3189079  9-7538814  10-0449953  g„g 


10-3185840 
10-318'2604 
10-3179368 
10-3176135 
10-3172902 
10 -3 169672 
10-3166443 
10-3163215 
10-31.59989 
10-3156764 
10-3153.541 
10-31.50319 
10-3147099 
10-3143880 
10-3140662 
10-3137447 
10-3134232 
10-3131019 
10-3127808 
10-3124598 
10-3121389 
10-3118182 


9-7536806  1 0-0450559  g„- 9-9549441  21 


9-7534798  1 0-045 1 1 66  gJJZ 
9-7532789  10  0451773  gj 
'530779, 10  0452381  gyg 
9-7528769  10  04.5'2989!g,,g 
9-7526758  10-0453598  gg’ 
9-75-.'4746, 10-0454207  g,,u 

9-752-2734'l0-0454816g,u 
9-7520721  10-04.55426  g|, 
9-7518708  10-045603Tg| , 


Tang. 


9-9551259  •2‘ 
9-9550653  23 
9-9550047  22 


9-7516694  10  0456648lg,, 

9-7514679  10-CU57-159  g,.,  9-9.H2741' 
9-75I266,3!10  04.>7871  g.J  9 9.542129 
'5 1 0647. 1 0-1458483  g , 9-9.)4 1 .5 1 

'' 9-9.540904 

9-954</291 
9-9.5S9677 
9-9.539061 
9 9.538448 
9-9.53783r 
9-953721S 

:9-7494494|UI-0463398  :l-95366(.'l! 

Verseds.  Cosec.  D.  Sine 


9 

9-7508630 
9-75066I3 
9-7504595 
9-7502576 
9-75005.56 
9-7498536 
9-7496516  10-0462782 


10-0459096 
10-0459709 
10-04 603-23 
10  0460937 
10-0461552 
10-0462167 


613 

613 

614 

614 

615 
615 

615 

616 

u 


9-9548834  20 
9 9548227  1:. 
9-9547619  18 
9-954701  l^l  7 
9-9546402  16 

9-954.579.7 1.) 

9-9545181  14 
9-9544574  15 
9-9.543963  12 
9 •9.54.33.)  2' I : 
to 


3Q‘2 


Deg.  (i4. 


(300)  26  Deg.  NATURAl,  sines,  &C. 


Tab.  la 


Sine 

13837U 
>38632f 
.388941: 
4.191553 
13941661 
.396779 
1399392 
1402004 
140461.3 
1407*27 
14098.38 
1412448 
4415059 
4417668 
4420278 
4422887 
4425496 
14428104 
44.30712 
4433319 
4435927 
4436514 
4441140] 


Oif 


2615 

[2614 

2613 

[2613 

[2613 

2613 

2612 

2611 

,2612] 

2611 

261(i| 

2611 

2609, 

261  ol 
2609 
j2609 
2608 
2608 
[2607 
•2608 
|2607 
2606 
126061 


[Covers 

.5616^9 
[5613674 
56110601 
560 8447 
[5605834! 
5603221 
[56006081 

55979961 
.3595385 
1559277.3, 
3590162 
.35K7552! 
[5584941 
5582332 
3579792 
5.377  II  3[ 
.3574504 
5571 896[ 
[5569288 
556668 1 
.3564073 
.5561466 
L355886o[: 


4446352’^[;® 

44489571,,.. 

U.31562*^^:^ 
4454167';""^ 
44.3677 
44593751*®"; 
IW61978*®"" 


Cosec. 


2-281 1 720 
2-2798124 
> -27845461 
2-2770967 
2-27574451 
2-2743921 
[2-27:10415 
2-2716927 
2-2703457 
2-2690005 
'2-2676571 
2-2663155 
2-2649756 
2-2636.376 
2-262.3012 
2-2609667 
2596339 
[2-258.3029 
,2-25697.36 
2-2556461 
2-2543204[ 
2529964[ 
12-2516741 


4909775 


Tan; 


Cotang. 


2 05l;303a 
2-0487910| 
I2  0472800 
2-0457708 
'2-0442634 
2-0427578 
-2-041-2540 
49025.5712-0397519 
4906166  2-0382517 


-<136753-2 


491.3.386  2-0S52.56.3 


4916997 

4920610 

4924224 

4927838[ 

4931454 

493.3071 

4938689 

4942.-108 

4945928 

4949549 

4953171 

4956794 


[4464581 
1467184 
M69786 
1472388 
1474990 
4477591 
-Usni92[ 
'■14827921 
|4485392[ 
4487992! 
1490591 
4493190 
4495789 
[4498387 
[4500984 
1503582 
4506179 
1508775 
51 1372 
1513967 
4516.363 
4519158 
452175.3 
15243471 
1526941 
[45295351 
[45,321281 
4534721 
453731.3] 
15399051 
Cosine 


2603 
2602 
2602 
2602 
1260 1 
j2601 
12600 
2600 
2600 
2599 
2599 
2599 
2598 
2597 


15556254  3-2.303536  4960418 
l5553648i2  -2490348  4964143! 
.3.35104.3  2-2477178  4967669] 
[5548438  2-246402.3  4971 297| 
5545833  2-2450889  497492.3 
[5543229  2-2437770  4978554 
.35406-25  2 -2424669  49821 85 
3538022  2-241 1 585  49858 1 6 
.353541 9 2-2.39851 7 4989449 
55328 1 6i2  2385468  4993082 
,3.53021 4j2  -2372435  49967 1 7 
[55276 1 2|2-2.35941 9 5000352 
55250 1 Oi*  ■2340420  5003989 
|5522409;2-2333438  5007627 


.551 9R08'2-2.320474|50t  1 266 
.35172082-2307526 .3014906 
.35 1 4608 12 -2294595  ..30 1 8547 
.3.312008  2-2281681  5022189 
5.309409  2-2268783  5025832 
.35066 1 0 2 ■225.3903j5029476[ 
.3.304211  2-2043039(50.33121 
.3501613  2-2-2.10192|5036768 
[349901 6 2 -22 1 73621504041 5 
”i349641 8|2-2204548  5044063 
[5493821,2-2191752  5047713 
[<49I225(2-217897I-5051363, 
54886282-2t6G2O8'i0S5O15 
5486033[0-2 1 53460:5058668 
5483437  2-2 1 40730'5062320, 
3480842  2-2128016!506.5977i 
5478247  2-21 15318  50696331 


2.3971 

2596: 

12597; 

iC595; 

[2596 

[2595 

12595 

2594 

[2594 

2594 

[2593 

2593 

2592; 

2592 


Dif 


5475653 

(S473059[ 

5470465 

5467872 

5465279 

546J6B7 

54^0095 


2-2089972! 


p-207732a5080607 


Vers. 


2-2102637i507.1290 


5076948 


2-2064691 

K-20590751 


15084267 

5087929 


2 -20.19476. 309 1 59 1 
[2 -2026891. ■.0952,34 


Secant  jCotan. 


•.'■03.176I.S 
2 0122683 
[2-0307769 
2-0292871 
[2  0277994 
12-0263133 
[2-0248289 
2-0233462 
2-02186.34 
2-020.3862 
12-0189088 
2-0174331 
2-0159.392 
2-0144869 
'2-0130164 
|2 -01 15477 
2-0100806 
2 0086 1 53 
2-0071516 
|2-0056897 
,2-0042295 
2-002771(1 
!2-0013142 
1 -9998590 
1 -9984056 
1 -9969539 
1 -9955038 
I -994055-V 
I -9926087 
1-991 16-17 
1 -9897204 
1-9882787 
1-9368387 
1-9854005 
1-98396.36 
1 -9825286 
I -9810952 
1-97966351 
I -9782334| 
1 -97680.50 
1 -9753782[ 
1-9739.331 
1 -9725296[ 
1-97110’ 
1-9696874 
1 -9682688 
1-9668518 
1 -9654364 
I -9640227 
I -9026105 


Tang. 


Secant  Vers.  [Dii'ICosine 


126019 

127599 

129179 

1.3076 1 

132345| 

133929^1 

13.3516 


137103 

IJS692| 

l40->82[ 

141874' 

1 4.346 

14506-2 

146658 

1482.35 

1 49854 

1514.34 

153056 

154659 

15626.3 

157869 

159476 

161084 

1 62694 

164306 

165919 

1675.33 
169148 
170766 
172384 
174004 
125625 
177248: 
178872 
180498 
182124 
1S3753 
185383 
1 87014 
188647 
190281 
191916 
193553] 
195191 
196831 
198472 
200115 
201759 
203405 
205051 
2067001 
208350[ 
210001 

21 16.33 
*13308 
214963 
216620 
218278 
219938 
221 60< 
223262[ 


Cosec. 


1012060^ 
101 33351 
I0I46I1 
I0I5888I 
1017166! 
018445i 
10197241 


60J 


1021004! 

1022285 

1023567 

1024.8.491 

U'26132 

1027416 

1028701 

1029986] 

I0.3I27.1i 

1032.56(1! 

1033847 

I035I36 

1036425 

1037715 

1039006 

1040297 

I04I589 

1042882 

1044176 

1045471 

1046766 

1048062 

1 049359 

1050656 

I05I955 

1053254 

1054554 

10558.54 

10.571.56 

10.58458 

1059760 

1061064 

1062368 

1003674 

10649791 

1066286 

1067.394 

1068902] 

1070211 

(071520[ 

1 07283 1 

1074142 

1075454 

1076766 

I 078080 

1079394 

1080709 

1082095 

1083341 

1084658) 

1083976] 

1087295: 

10686151 

1089935 


8987940 
! 898666559 

9985389  5* 
■^89841122 
8982834  * 
8981.355; 
896097u|34 
897899653 
89777 1 5|52 
8976433151 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 


ICovers 


8975151 
RP73868 
1-97-2584 

I log.  9971299] 
I,.;,- 897(1014 
8968727 
1„8:8967440[ 
,;;;8966153[ 
,;;^|8964864 


I,  „ '896.3575 
,S982285Uo 
,29|i8960994  39 
|,2Qo  6959703  38 
Il2g:895841lb7 
,2p;jj89571I8r 
,,ogjB9,35824L 
8954529  34 

*"■  *'  'or»t  rt.tn  i Irto 

1296 

1297 
129 
1299 


36 

35 


1299 

l.3flfl: 

1300 


89.33234  33 
895l9.38uia 
8950*41  31 
8949344  30 
8948045  29 
[8946746  -28 
'894.3446  27 


1300  8944146  2* 
8942844  25 
8941542  24 
8940240  23 
89389.36  22 
8937632  21 
8936.326  20 
8935021  19 
8935714  18 
893240617 
S93109R  Ifl 
8929789  15’ 
892848014 
8927169  13 
8925858  ?2 
, 8924546  1 1 
89232,34  10 
8921920 
8920606 
8919291 
8917975 
8916659 
891.5.342 
1 3914024 
8912705 
8911385 
8910065 


I.302I 

1302 

1304 
l:)04[ 
l:)06 

1305 
[1307 
1308 

1308 

[1309 

1309 

1311 

1311 
[1312] 

1312 
[1314 
|I3U[ 

1315 

1316 
1316] 
|l3I 

I '8, 

13I9| 

’132O1 

132(J, 


DifI  Sine 


'8 


Deg.  G3. 


r 


26  Deg. 1,00.  SINES,  See.  (301) 


/ 

~0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

19 

13 

14 
13 
16 
17 

15 
19 
90 
21 
22 
33 
24 
33 
36 

97 

98 

99 

30 

31 

32 

33 

34 
33 

36 

37 

38 

39 

40 

41 
49 

43 

44 
43 

46 

47 

48 

49 

30 

31 
39 

33 

34 
33 

36 

37 

38 

39 
60 

Sine 

Dif 

Cosec. 

Verseds. 

Tang. 

Uit 

3203 

3-204 

3203 

3201 

3200 

3199 

1196 

3196 

3194 

3193 

3191 

3189 

1189 

3187 

3185 

3184 

3183 

3181 

3180 

3178 

3177 

3176 

3174 

3172 

3172 

3170 

3165 
3167 

3166 
3165 
3163 
3161 
3l6u 

3139 

3138 

3136 
3134 

3134 
3152 
3130 
3130 
3147 
3147 
3145 
3144 
3U2 
.3141 

3140 

3139 

3137 

3135 
3135 
3133 
313-2 
3130 
3129 
3128 
3126 
3125 
3124 

Cotang. 

Covers. 

Secant 

ID. 

Cosine 

60 

59 

58 

37 
.56 
53 
34 
53 
52 
51 
3U 
49 
48 
47 
46 
45 
44 
4.1 
42 
41 
40 
39 

38 
37 
36 
3,5 
34 
33 
J2 
31 
30 
29 
‘28 
27 
26 
■25 
■24 
23 
22 
21 
20 
19 
18 
17 
16 

13 

14 
13 
12 
II 
10 

9 

8 

7 

6 

3 

4 
3 
2 
1 
0 

9-6418420 
9-6491009 
9-6493596 
9-6496182 
9-6428763 
9-6431347 
9-6433926 
9-6436304 
9-6439080 
9-6441634 
9-6444226 
9 6446796 
9-6449365 
9-6431931 
9-6454496 
9-6437058 
9-6439619 
9-6462178 
9-6464733 
9-6467290 
9-6469844 
9-6472393 
9-6474943 
9-6477492 
9-6480038 
9-6482382 
9-6483124 
9-6487663 
9-6490203 
9-6492740 
9-6495274 
9-6497807 
9-6,300338 
9-6502868 
9-6503393 
9-6507920 
9-6310444 
9-6512966 
9-6313486 
9-6318004 
9-63-2052I 
9-6393033 
9-6595348, 
9-6529039 
9-6330368 
9-6333075 
9-6533381 
9-6338084 
9 '6340386 
9 6343086 
9-6545384 
9-6548081 
9-6530573 
9-6533066 
9-6333359 
9-6558048 
4-6560536 
9-6563021 
9-6363503 
9-6367987 
9-6370468 

2389 

2387 

2386 

2583 

2582 

2579 

2378 

2376 

2574 

2372 

■2370 

2569 

2566 

■2363 

2362 

2361 

2359 

2357 

2333 

2334 
2.331 
2330 
2547 
2541^ 
2344 
2549 
2.341 
2338 
'2337 
2.334 
2.333 
2i.1l 
2530 
2527 
■25-25 
2524 
2522 
2320 
2318 
2317 
2514 
2313 
2311 
2309 
2307 
2306 
2503 
'230-2 
■2300 
2498 
■2497 
2494 
■2493 
2491 
■2489 
■2488 

2483 

2484 
2482 
2481 

io-338l380 
10-3578991 
10-3376404 
10-3373818 
10-3571233 
10-3368633 
10-3366074 
10-3363496 
10-33609-20 
10-3338346 
10-3.S35774 
10-3333204 
10-3330633 
10-3348069 
10-3343304 
10-3342942 
10-3340381 
10-33378-29 
I0-353S863 
10-3532710 
10-3530156 
10-332760.S 
10-3325033 
10-3529506 
10-3519969 
10-3317418 
10-3514876 
10-3312335 
10-3509797 
10-3307260 
10-3504726 
10-3302193 
10-3499662 
10-3497132 
10-3494603 
10-3499080 
10-3489336 
10-3487034 
I0-34843U 
10-3481996 
10-3479479 
I0-.3476965 
10-3474432 
10-3471941 
10  3469432 
10 -.1466925 
I0-346U19 
10-3461916 
10-3439414 
1 0-34369 1 4 
I0-345U16 
10-3451919 
10-3449423 
10-3446932 
10-3444441 
10-3441952 
10-3439464 
10-3436979 
10-3434493 
10-3439013 
10-3429532 

9-0032061 
9-0037331 
9-0062997 
9-0068460 
9-0073920 
9-0079373 
9-0064897 
9-0090276 
9-0093721 
9-01UI162 
9-0I0660(. 
9-0119034 
9-0117463 
9-0129891 
9-01-28313 
9-0133735 
9-0139131 
9-0144364 
90149973 
9-0133378 
9-0160781 
9-0166179 
9-0171574 
9-0176963 
9-0189333 
9-0187738 
9-0193119 
9-0193496 
9-0-203870 
90-209940 
9-0914607 
9-0919970 
9-0993330 
9-0-230687 
90-236039 
9-0241389 
9-0946733 
9-0252077 
9-0237416 
9-026273-.‘ 
9-0268084 
9-0973412 
9-0278738 
9 0284039 
9 0-289378 
9-0294692 
9-0300004 
9-0303319 
9*0310616 
9-0315917 
9-0321213 
9-0326309 
9-0331800 
9 0337088 
9-0342372 
9-0347632 
9-0332930 
9-0358204 
9-0363474 
9-0368741 
9-0374005 

9-6681818 
9-6883023 
9-6888227 
9-68.01430 
9-6894631 
9-6897831 
9-6901030 
9-6904226 
9-69074221 
9-6910616 
9-6913809 
9-6917000 
9-6920189 
9-6923378 
9-6926365 
9-69-29730 
9-6932934 
9-69361 17 
9-6939298 
9-6942478 
9-69-43636 
9-6948833 
9-6952009 
9-6933183 
9-69383.33 
9-6961327 
9-896«697 
9-6967863 
9-6971032 
9-6974198 
9-6977363 
9-6980326 
9-6983687 
9-6986847 
9-6990006 
9-6993164 
9-6996320 
9-6999474 
9-7002628 
9-7003780 
9-7008930 
9-7012080 
9-70 132-27 
9-7018374 
9-7021519 
9-7024661 
9-7027803 
9-7010946 
9-7034066 
9-7037225 
9-7040362 
9-7043497 
9-7046632 
9-7049765 
9-7052897 
9-7056027 
9-7039156 
9-7062284 
9-7063410 
9-7068333 
9-7071659 

10-3118182 
10-3114977 
10-3111773 
10-3108370 
10-3103369 
10-3102169 
IO-:J098970 
10-3093774 
10-5092378 
10*3089384 
10*3086191 
I0-3O83000 
10-3079811 
10-3076622 
10-3073435 
10*3070250 
10-31)67066 
10-3063883 
10-3060702 
10-3057522 
10-3034344 
10-3051167 
10-3047991 
10-3044817 
10-3041645 
10-3038473 
10-3033303 
10-3032133 
10 -30-28968 
10-.30-23802 
10-3022637 
10-3019474 
10-3016313 
10-3013133 
10-3009994 
10-3006836 
I0-300368U 
10-3000326 
10-2997372 
10--299422O 
10-2991070 
10-29879-20 
10-2984773 
10-2981626 
10-2978481 
10-2975337 
10-2972 195 
10-2969034 
10-2963914 
10-2962773 
10-2939638 
10-2936303 
10-29.73368 
10-2950233 
10-2947103 
10-2943973 
10-2940844 
10-2937716 
10-2934390 
10-2931465 
10-29-28341 

9-7494494 
9-7492472 
9-7490449 
9-7488426 
9-7486402 
9-7484377 
9-7482352 
9-7480326 
9-7478299 
9-7476-272 
9-7474-244 
9-7472216 
9-7470186 
9 74681.36 
9-7466126 
9 7464095 
9-7462063 
9-7460030 
9-7437997 
9-7453963 
9-7453928 
9-7431893 
9-7449837 
9-7447821 
9-7443784 
9-7443746 
9-7441707 
9-743966S 
9-7437628 
9-7435588 
9-7433347 
9-7431503 
9-742946? 
9-7427419 
9-7425373 
9-7423331 
9-7421286 
9-7419240 
9-7417193 
9-7413146 
9-7413099 
9-7411030 
9-740900T 
9-7406951 
9-7404901 
9-74O2830 
9-7400798 
9-7398745 
9-739669-2 
9-7394633 
9-73925S4 
9-73903-29 
9-7.388473 
9-7386416 
9-7384359 
9-7382301 
9-7380-243 
9-7378184 
9-7376124 
9-7374063 
9-737200-2 

10-0463398 
10-0464013 
10-0464631 
10-0465249 
10-0463866 
10-0466483 
10-0467103 
10  046772-2 
10-0468342 
I0-O468962 
I0-0469382 
10-047020.3 
10-0470823 
10-0471447 
10-0472069 
10-047-2692 
10  0473313 
10-0473939 
10-0474363 
10-0473187 
10-0473812 
10-0476458 
10-0477064 
10-0477690 
10-0478317 
10-0478941 
1071479372 
10-0480201 
10-0480829 
10-0481459 
10-0482088 
10  048-2718 
10-0483349 
I0-Q483980 
10  0484611 
10048524.3 
10  0485876 
10-04863118 
10-0487 14-2 
10-0487776 
10-043841(1 
10-0489044 
10-0489680 
10-0490313 
10  0490931 
10-0491388 
10-049222} 
10-0492862 
10-0493500 
10-0494139 
10-0494777 
10-0493417 
10-0496036 
10-0496697 
10-0497337 
10-0497978 
10-0498620 
10-0499262 
10-0499905 
10-0500.548 
10-0501191 

617 
616 

618 

617 
619 

618 

619 
6-20 

620 
6'20 
6-21 
622 
622 
62? 

623 
6-23 

624 
624 
6-24 
623 
626 
6-26 
526 
657 
628 

627 
i)‘>9 

628 
6311 

629 

630 

631 

SI 

63’1 

6.13 

632 
634 
634 
634 
634 
636 

633 

636 
6.17 

637 

637 

638 

638 

640 

639 

641 

640 

641 

642 

642 

643 
643 
643 

9-9336602 
9-9533983 
9-9333369 
9-9534731 
9-9334134 
9-9333313 
9-9332897 
9-933-2-278 
9-9331638 
9-9331038 
9-9330418 
9-93-29797 
9-9329173 
9-9328353 
9*9527931 
9-95-27.K)8 
9-9326683 
9-9326061 
9-9323436 
9-9.5-24813 
9-9324188 
9'9323362 
9-9322938 
B-932-2310 
9*9321683 
9-9321033 
9-9320428 
9-9319799 
9-9319171 
9-9518341 
9-951 79 1'.' 
9-9317282 
9-9316631 
9-951602(1 
9-9315389 
9-9314737 
9-9314124 
9-9513492 
9-9312838 
9-9312224 
9-9511590 
9-9510956 
9-9310320 
9 930-1685 
9-9309049 
9-930841-2 
9-9307773 
9-9507138 
9-9306300 
9-9303861 
9-930.52-23 
9-9304383 
9-9303944 
9-9303303 
9-9,50-2663 
9-9302022 
9-9301380 
9-9500738 
9-9300093 
9-9499452 
9*9*98809 

Cosine 

Di^ 

Secant 

Covers. 

Cotang. 

Dif 

Tang. 

Verseds. 

Cosec. 

D. 

Sine 

Deg.  C3, 


(302)  27  Deg.  NATURAL  SINES,  &C. 


Tab.  10. 


Secant 

Vers. 

M2252R2 

10899.3.5 

1-1224927 

1091256 

1-1226592 

1092577 

t -122825P 

1091900 

1 *12'2P928 

109.5223 

1 -1231.598 

1096547 

M23328H 

1097872 

M2.3494? 

1099197 

1-1236616 

1 100.524 

1*1238292 

1101851 

1 ■ 1 239989 

1103178 

I-124164S 

1 104.507 

M 243.328 

1705836 

1-124,5010 

1I07I66 

1 -1248893 

U08497 

1-1248.177 

1109829 

1 1*>5(1(»63 

1111161 

1-12.517,50 

II 12494 

1-12.53439 

1113828 

1-12.55130 

1115162 

I- 1256821 

1 1 1 6497 

I-12585I4 

11178.14 

1-1280209 

1II9I70 

1-I'26I905 

1120508 

1-1263603 

1121846 

1 • 1 26.5102 

112118.5 

1-128700.'^ 

II24.5'2.5 

1-1288705 

112.5866 

1-1270408 

1127207 

I-I272II1 

1128.549 

I-I2738I9 

1 129892 

1-127.5.527 

111121.5 

1-I97T217 

1132580 

1-1278948 

1 1 3.3925 

1-128066(1 

n3.5*?70 

11-1282174 

1136617 

1-1284089 

1137964 

ll- 128.5806 

I1 191 1 2 

1 -1287.524 

1140661 

I -4289244 

lU-’nii 

)•T290P85 

1143.361 

1-1292687 

1 144712 

I- 1294412 

1146064 

1*1298137 

1147416 

1-1*297884 

1148770 

1 ' 1299.59a 

1 1 50 124 

1-1. '^01. 323 

115U7H 

I -1.30.3055 

11.52834 

1-1.104788 

1154190 

M 306522 

1135.547 

M. 308258 

1 1.56905 

1- 1.309998 

1158264 

1-111173.5 

11.59623 

M3I.3475 

1160983 

1*131.5217 

1162344 

I-131698'l 

1 1 63705 

1-1318706 

1165067 

1-132045*2 

1166431 

1-1322200 

1167794 

1*1.323950 

1169159 

1-1325701 

1170.524 

Cosec. 

Covers 

28 


6inc 


4539905 
154'249'r 
454.5088 
45  47679 
4.S50'26p 
455*2859 
4555449 
455503b 
45fi06‘27 
45633JO 
I0|4565So4 


m 

259'2 

2591 

•2591 

259< 

•359( 

2590 

25RO 

:5S9 


'2588 

2585 


4578153 
4578739 
45S13'J.S 
4583910 
4586496 
194589080  ' 'I 
*20  4.591665 
91 
'22 


Coven. 

5460095 


Cosec 


2-CO«6R93 
.U57503i‘2-20143'26 


T^g 
509.5234 

509B9I9 

5+.i49 1 2 2-200n75(5102iB.? 
-U.52521  2 1989240 
5449731  2 197(1721 
5447141 
.5444551 


.5441962 

.5439373 

^'1.5436764 

.■>4341961 


5106252 

.5109919 


45683<»‘2  V^  - ^*»;^1608|2-I8P9541I.M:J56'25 
4570979  V.'o  i 5i2902 1 ;2- 1 877 1 50  5 1 .39302 
4573.566 


2587 

.’.5S7 


2566  j42i'^fii|2184(K>74 


4'.O.VOAci“''^‘ 

1596832  Tac  ' 
459941.'  - 


258( 

!.5Rn 

■>57 


4614906 
4617486 
4620066 
4622646 
4625225  ,, 

_ . 4627804 
.35  46.3n,38'>],V’:, 

36  4632960 

37  *<53.5538 

38  46.3811.5 
.■59  4<540692 
♦0  4643269 


.5395420 

,7’192838 

5090256 

.538767.5 

.5385094 

5.382514 

5379934 

.5.377354 


2 17175065167199 
5190891 
5194584 
2-1681040  5198278 


170.5.335 

■’•1693180 


2 166891.5 
2-1656806 
2-1644712 
2-1632633 


41 


4645845 


42  46484'20 


4650996 

46.53571 

46.S87IP 

4fi61'29r) 

46fiT>8r.6 

4fi6f.4'lp 

4r.i'.90Iv 

4671584 

4674 156 

46767!? 

467929S 

4681869 

468443P 

*687009 

468957b 

469? 1 4 


60  4694716 


Cosim*  Dif 


5 
»:>76 


f.i74 
!.'.74 
•574 
•>57r 
?57.' 
! 5.57.3 


5.374775|2- 16-20570 
.5.-i72I96.2-l(RI8.522 
.536961 8j2- 1596489 
.5:i67040:2- 158447 1 
.■>■364462  2-1572469 
. >.36188.512-1.560482 
5359301j'2-1.54S5H) 
'>3.5673l|2-I536.5.5.1 
53.54155  2-1.524611 
;|3351580j2- 1.5 12684 
.534900412-1.500770 
5.316429  2-I48HS7.5 


5.3438.55 
.5.341281 
5.338707 
; 5336134 


2-1476993 

0-1465127 

2-14.5327.5 

2-14414.38 


, 5.3.3.3.56 1 12- 14'296 15 
5330988:2-1117808 
1406015 


-532841 6 
;',’I':-'-3'25841 


>571 

2.571 

2571 

2570 

2570 

’569 


.5.323273 
5320702 
5318131 
S3 1 356 1 
5312991 
5310422 


‘307853 


2569 


5305*?84 

Vers, 


2-I-394'238 
2 1382475 
2-1370726  5294727 
V29R452 
.5302178 


2-1358993 
2-1347274 
2-133557(1  5305906 
2-1323880  *»309634 
2*1312205  i3I3nr>4 
2 -13(^545  5317094 


Secant  Cotan. 


5168755 

5172441 

176129 


;-«'■  5413.504 
■'  .5410920 

.5408335 
540.5752 

.5103168  - 

459941.5|.-,'"„-’i"0585;2-I74189.5 .5179818 
4601S98  539S002  2-1729693 .5 1 83.508 

«S46045S0,..‘; 

46071 62;-.^  ■ 

4609744 
46i-.>.325:,;?^j 
!.5S( 


2-19642l9[31 13.588 
2- 19.5 1733.5 1 17-259 
2- 19.19262  , 5 1 >09.30 
2-19'26H08  ,5124602 
2-191437C  >12827.5 
I90l947l5ni9.5(. 


Cotaiig. 


.5426434'2- 186477.5 
.>42.184712-185241 


.5418675  2- 1827746 
.54 1 6090|'2- 1 8 1 .54.1.5  5157702 
2-1803139  5161185 
2- 17908591.516,5069 
2-177.8.59.5 
2- 1766.146 
2-17.5411 


.5142980 
.5 1 46(fc.v 
1. 5031,8 
.5154019 


.5201974 
.5205671 
.5209368 
.521.1067 
.5216767 
.5220468 
.5224170 
.5227874 
.5  21 1. 578 
.521.5284 
.521899(1 
.5242698 
.5246407 
.5'>jOtl7 
.5251829 
5257.541 
.5261Z55 
,5  *64969 
2686H.5 
5272402 
5276120 
.5279819 
.528.1.560 
>287281 
529 1 (W 


•9583817 

•9.569780 

•95.5.5739 

•9.541713 

•9527704 

•9513711 

•9499733 

•948.57' 

•9471826 


9443981 
9410081 
94 1 6201, ■ 
•9402111 
■9388481 

937464.5 

9360.82.5 
9347020 
9331211 
'93194,57 


•92234' 

•92011821 


•91 14691 
■9101162 
•9087647 
■9074147 
•9060661 
•9047191 
•9013718 
•9020299 
■9006874 
■8993464 
•8980068 
•8966688 
8953122 
89399' 


887.1416; 

8860172 

8846924 

S833690 

8820470 

8807265 


Tansj. 


321 

321 

123 

32: 

324 

12.5 

32.5 
327 
32 
327 

329 
129 

330 
111 
312 
312 

1:14 

314 

115; 

317 

336 

338 

338 

339 

340 
.141 

341 

342 
341 

343 
345 
145 

14.5 

147 
.147 

148 

149 
3.5(1 

150 
.151 
352 
352 
354 
354 
.■>54 
156 
156 
357 
.158 
.159 
.1.59 

360 
.161 

361 

362 

364 

363 

365 
365 


8910065  60 
89<!8744  59 
8907423 
8906100 
8904777 
8902451 
8902128 
8900801 
8899476 
8898149 
8896822 
889549: 
8894164 
8892814 
8891501 
8890171 
8888839 
88S7506 
8886172 
8884818 
8883503 
8889166 


8879492 

8878154 

887681.5 

887547.5 
88741:14 
8872793 
88714.51 
8870108 
8868765 
8867420 
8866075 
88647.10 
8861383 
B862036  U 
8860688 
8859339 
885791 
88561 
885528dl 
885393^  I 
8859594  17 
8851230 
8849876 
8848599 
8847166 
8845810 
8844453 
8843095 
88417,16 
8840377 
8839017 
8837656 
8836295 
8834933 
8833569 
8839206 
8830841 
8829476 


17 
16 
35 

34 
39 
39 
11 
30 
29 
28 
27 
26 
25 
94 
93 
99 
89  91 
163^ 
9 
8 

7 
16 
15 
14 
II 
19 
II 
10 

9 

8 


p-(f  Sine  ' 

Deg.  62. 


27  Deg. 


LOG.  SINES,  &C. 


f 

Sine 

0 

9-6570468 

1 

9-6572946 

2 

9-6375423 

3 

9-657789b 

4 

9-6580371 

5 

9-6582844 

6 

9-658331'J 

7 

9-6587780 

8 

9-6590246 

9 

9-6594710 

10 

9-6595173 

11 

9-6597633 

12 

9-6600093 

13 

9 •6602550 

14 

9-6605005 

15 

9-6607459 

16 

9-6609911 

17 

9 6612361 

18 

9-6614810 

19 

9-6617257 

20 

9-66197(V2 

21 

9-6642145 

22 

9-6624586 

23 

9-66470'26 

44 

9-6649464 

25 

9-6631900 

46 

9-6634335 

27 

9-6636768 

28 

9-6639199 

29 

9-6641 028 

30 

9-6644056 

31 

9-6646482 

32 

9-6648906 

33 

9-6651329 

34 

9 6653749 

35 

9-6656168 

36 

9-6658586 

37 

9-6661001 

38 

9-6663415 

39 

9-6665828 

40 

9*6668238 

41 

9-6670647 

42 

9-6673054 

43 

S-667,5459 

44 

9-6677863 

45 

9-6680465 

46 

9-6682665 

47 

9-6685064 

48 

9-6687461 

49 

9-6689856 

50 

9-6692450 

51 

9-6694644 

52 

9-6697032 

53 

9-6699420 

54 

9 -670 1307 

55 

9-6704192 

56 

9-6706576 

57 

9-6708958 

5t 

9-6711338 

59 

9-671.37 16 

60 

9-671G093 

Cosine 

(30.0) 


Dif  Cosec. 


■2478 

4477 

4475 

4473 

2471 

4470 

4468 

2466 

4464 

2463 

2460 

4460 

4457 

4455 

4454 

4452 

2450 

2449 

4447 

2445 
2443 
4441 
4440 
2438 
2436 
2435 
2433 
2431 
2429 
2428 

2446 

mt 

4423 

4420 

2419 

4418 

2415 

2414 

2413 

2410 

4409 

2407 

•4405 

2404 

2402 

2400 

2399 

•4397 


2394 

4390 

2388 

4387 

2385 

2384 

2382 

4380 

2378 

2377 


3429534 
3427054 
3444577 
3422104 
3419629 
3417158 
3414688 
■3412^4‘40 
■3409754 
■3407' 
•3404827 
■3402367 
•3399907 
■3397450 
3394995 
•3392541 
•3390089 
■3387639 
;3385190 
■3382743 
■3380298 
■3377855 
■3375414 
■3374974 
■3370536 
■3368100 
■336.5665 
•3363232 
■3360801 
■3358372 
■3355944 
•33.53518 
•3351094 
■3348671 
■3346251 
•3343834 
■3341414 
■3338999 
■3336585 
■3334172 
■3331762 
■3329353 
■3346946 
■3324541 
■3322137 
■3319735 
■3317335 
•3314936 
■331  ■4539 
■3310144 
■3307750 
■3305358 
■3304968 
■3300580 
3298193 
■3495808 
■3293424 
3291044 
3<488662 
3286284 
3283907 


Verseds.j  Tanjr. 

9-0374OU5,9-7071659 
9-0379265;9-7074781 
9^0384524‘9-7077902 
9^03897769-7081024 
9-03950^46,9-7084141 
9 0400273|9^7087'458 
9-040551 7|9^7090374 
9-0410757  9-7093488 
9-0415994  9-7096601 
9-04212289-7099713 
9-0426458  9-710-48-24 
9-0431685  9-7105933 
9-0436908  9-7109041 
9-04421299-7114148 
9-0447345  9-71 15254 
9-045‘4559|9-71 18358 
9-04577699-.7121461 


0|9 

9-0468180|9-7127662 
9-0473380, 9-71 3076f 
9-047857819-7133859 
9-0483771  9-7136956 


9-0488964 

9-0494149 

9-0499333 

9-0504514 

9-0509691 

9-0514865 

9-0520036 

9-0525204 

9-0530368 


9-7140051 

9-7143145 

9-7146-237 

9-7149329 

9-715‘4419 

9-7155.508 

9-7158595 

9-7161684 

9-7164767 


9-0535529  9-7167851 
9-0540687  9-7170933 


9-0545844 

9-0550993 

9-0556141 


Dif 

3122 
3141 
31 ‘40 
3119 
31 
3116 
3114 
3113 
31 12 
3111 
3109 
3108 
3107 
3106 
3104 
3103 
3101 
3100 
3099 
3098 
3097 
3095 
3094 
3092 
3094 
3090 
3089 
308' 
3037 
3085 
3084 
308'> 
.30811 
'KISn! 
3079' 


Cotung:. 
10-49-48341 
10-49'25-4l9 
1 0-49 2-4098 
10-2918978 


9-7372004 
9-7369940 
9-7367878 
9-7365814 
10-49158.5919-7363750 


10-491274-.’ 


10-49096‘469-7359641 
10-29065129-7357555 
10-490.3399  9-7355488 


10-4900‘>87 

10-2897176 

10-2894067 

10-4890959 

10-2887852 

10-4884746 


Covers. 


•.>■7361686 


9-7353441 

9-7351353 

9-7349284 

9-7347415 

9-7345145 

9-7343074 


10-288 1642  9-7341 003 


10-28785.39 

10-287.5438 

10-48743.38 

10-4869439 

10-2866141 

10-2863044 


338931 
3.168.58 
334785 
9-7.3.3‘471 1 
9-7330636 
9-73'48561 


10-28.59949  9-73-J6485 


10-48.568.55 

10-2853763 

10-28.50671 

10-4847.581 

10-2H4449-J 


9-056 1286  9-7 18325 1 


9-7174014 
9-7177094 
9-7 1 801 73l.;“yl^i  1 0-48 1 98-47 


9-0566448 
9-0571566 
9-05767O1 
9-0581833 
9 0586962 
9-0592088 
9-0597410 
9-0602349 
9-0607445 
9-06125.58 
9-0617668 
9-0622774 
9-0627877 
9-0634977 
9-06.38074 
9-0643168 
9-0648-458 
9-0653346 
9-0658430 
9-0663511 
9-0668589 
9-0673663 
9-0678735 
9-06838(13 


Covers 


3074 

3073 


3071 

3070 

3069 

3068 

3066 

3065 

3064 

3063 


9-7186327 
9-7189402 
9-719-4476 
9-7195549;; 
9-7198620 
9-7201690 
9-7-404759 
9-72OT8-47 
9-7410893 
9-74139.58 
9-7217044 
9-7440085  sog-;; 
9-7-423147 
9-7226-407 
9-7-429-466 
9-7‘4.3'4324 
9-7235381 
9-7'438436 
9-7241490 
9-7-44454.'i 
9-7447595 
9-7450646 
9-7453695 
9-7256744 


Cotang. 


3078 

3076 

3in5 


9-7344408 
9-73-4-4331 
9-73'>0-252 
318174 


Secant 


10-0301 191 

10-0501835 

10-050-.U' 

10-0.503148 

10-0.50:i770 

10-0504415 

10-0305062 

10-0505708 

10-0.50635.5 

I0-0307003 

10-0507651 

10-0508300 

10-05liS94i- 

10-0.509.598 

10-0510-448 

10-0510899 

10-051 1.5.50 

1 0-0.5 1-4-401 

10-051-4853 

10-0513505 

10-03141.58 

10-031481 

10  051346.5 

10-0516119 

10-0316773 

10-05174-4S 

I0D518OK4 


9-7316094;l0-0318740 


IO-'>841403  9'7.314014;IO-0319396 
10-48,38318 
10-2835'433 
10-2832149 
10-.’829067 
IO“48->598li 
IO-484-4006 


9-7.ni933,lU-0j4lK)5:i 
309834IO-05'407I  1 
9-7307768,10-03’1369 
.305686' 1 0-03240-47 
9-730360-i  tO-0.5-.'->686 
9-7301319  Ul-0.5-.>334,5 
9-7->994">4,IO-0.5'.>4no,5 
9-7-J9734S  I0-05'.'466.5 


10-4816749 
10-2813673  9-7'493-.'i!4|10-0.52.53'.>6 
10-281 0398 J»-729.3 1 7.5  1 0-0523987 


1 0-2807344  (*-729 1087 


3060 

3059 

3058 

3057 

3055 

3054 

3053 

3052 

3051 

3049 

3049 


Dif 


10-2804451 


10-48O138O9-7-48691O 

10“479831ol9-7-4848-40 


10-2795241 

10-2792173 

10-4789107 

10-2786042 


10-27829789-7474361 


10-2779915 


10-4776853  9-7270172 


10-2773793 


10-2764619 


10-2752405 

10-2749334 

10-2746305 

10-2743256 


Tang. 


9-7'488999 


9-7282T49 

9-7280638 

9-7278.546 

9-72764.54 


9-7272267 


9-7268077 


10-2770734  9-7-465981 
10-2767676  9-7263885 


9-7-461787 


10-2761564  9-72596B9 
10-2758510  9-7257591 
10-2755457  9-7455491 


9-7-451‘490 

9-7449189 

9-T447087 

Verseds. 


11I-0.5-4664S 
10-0.527311 
1 0-0.5  >797.3 
10-0.548636 
10-0.549300 
10-0.549964 
10-0530648 
10-0531293 
10-0531958 
10-0534644 
10-0533490 
10-0533957 
10-0534644 
10-0535-494 
10-0535960 
10-0336649 
10-0537-498 
10-0337968 


9-745339(10-0538638' 


10-0539308 

10-05399791, 

10-0540631 


a 

644 

644 

64. 

(>43 

64: 

646 

fiV 

64b 

64b 

64y 

64y 

64^ 

660 

631 

631 

631 
eoO 

632 

65. '! 

633 

634 
654 
654 
633 
636 
636 
636 
63' 
658 

658 
65b 
639 

659 
(*60 
(><U) 
661 
661 
661 
663 

663 

664 
664 

664 

663 

663 

666 

666 

667 

667 

668 
668 
669 

669 

670 
670 
670 
671, 
672 


Cosec. 


1-9498809 

1-9498163 

1-9497541 

1-9496876 

1-9496-230 

9-949.'i585 

9-9494938, 

9-949429-2 

9-9493645 

9-9494997 


9-9494349  50 


9-9491 70( 
9-9491051 


D. 


L'osme 


9-9490404|4 
9-9489752 
9-9489101 
9-9488450 
9-9487799 
9-9487147 
9-94S649.'i 
9-9485844 
9-9485I89;:J9 
9-9484535  !b 
9 -948388 1U7 
9-9483447  36 
9-94S'>5 
9-9481916' 
9-9461460 
9-9480604 
9-9479947 
9-9479489 
9-9478631 
9-947797:! 
9-9477314 
9-94761.55 
9-9475P95 
9-9475335, 
9-9474674 
9 947401- 


9-9473354 

9-9474689 

9-947‘2027 

9-9471364 

9-9470700 

9-9470O36 

9-943937' 

9-946870 

9-9468044 

9-9467376 

9-9466710 

9-9466043 

9-9465376 

9-9464708 

9-9464040 

9-9W3371 

9-9462J02 

e-9462034 

9-9461362 

9-9460694 

9-9460Q21 

‘9-M59349 


Sine 


Deg.  62. 


I 


* 


(30-t)  28  Deg.  NATURAL  SINES,  &C. Tab.  10» 


(» 

1 

•i 

3 

4 

5 

i» 

8 

9 

10 

n 

12 

n 

u 

15 

16 

17 

18 

19 

20 
21 
22 

25 

26 

27 

28 
29 

no 

ni 

:12 

nn 

34 

3.*) 

36 

.37 

3R 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 
5.3 
5^ 

55 

56 

57 

58 

59 

60 

Sine 

Dif 

Coven 

Cosec. 

lang. 

Cotang. 

Secant. 

Vers. 

m 

2S0 

1 

1 

1 

1 

469+Tlfi 

W9728+ 

46998.59 
4702419 
4704986 
47073.53 
4710119 

471268.5 
471.3230 

471781.5 
4720380 
4722944 
4725308 
4723071 
4730634 
4733197 
4733759 
4738321 
4740882 
4743443 
4746004 
4748564 
1751 124 
4753633 
4756242 
47.58801 

47613.59 
476.3917 
4766474 
4769031 
4771588 
4774144 
4776700 
4779255 
4781810 
1784364 
47S69I9 
4789472 
4792026 
4794579 
1797131 
479968.3 
4802235 
4804786 
4807337 
4809888 
4812438 
4814987 
4817537 
4820086 
4822634 
4825182 
4827730 
4830277 
4832S24 
4835370 
4837916 
4840462 
4843007 
4845552 
4848096 

Cosine 

2.568 

2568 

2567 

2567 

2567 

2.566 

2566 

2565 

2565 

2565 

2564 

2564 

2563 

2563 

2,563 

2562 

2562 

2561 

2.561 

2.561 

2560 

2560 

2559 

2.559 

2559 

2558 

2553 
2557 
2557 
2.557 
2556 
2556 
2.55.5 
’2.55.5 

2554 
25.5.1 
2553 
25,54 
25,53 
255-2 
25.52 
2.552 
2551 
2551 
2551 

25.50 
2549 

2.5.50 
2549 
2548 
2548 
2548 
2.547 
2547 
2546 
2546 
2546 
2345 
2345 
23+4 

5303284 
5302716 
3300148 
3297,581 
5293014 
.5292+47 
5289SS1 
3287315 
5284750 
5282185 
5279620 
.5277056 
h5274492 
5271929 
5269366 
5266803 
.5264241 
.5261679 
.5259118 
5256.557 
52.53996 
52.514.36 
5248376 
5246.317 
5243758 
5241199 
5238641 
.523605.3 
.5233.526 
.5’>30969 
5228412 
.522.58.56 
.5223.300 
5'22074.5 
.5218190 
521 5636 
5213081 
5210528 
5207974 
.520.5491 
520-2869 
5'2O0317 
519776.5 
51952U 
5192663 
5190112 
,5187562 
5185013 
5182463 
.517991  + 
5177366 
.517+818 
.5172270 
516972.3 
5167176 
5 16-4680 
516208+ 
.51,59.538 
51.56993 
515+++8 
5131904 

2- 13003*5 
2- 1 288899 
2-1277267 
2-1265631 
2-12540+8 
2-1242+60 
2-1230887 
2-1219.328 
2-1207783 
2-I196i53 
2-118+737 
2-11732,35 
2-11617+8 
2-115027+ 
2-1 1388 1.5 
2-1127371 
2-11159+0 
2-1 10+.52.3 
2-1093121 
2-1081733 
2-1070359 
2-1053998 
2-10+7652 
2-1036320 
2-1025002 
2-1013698 
2-1002+08 
2-0991131 
2 0979869 
2-0968620 
2-0957385 
2-09+6164 
2-0934957 
2-092.3764 
2-0912,584 
2-0901418 
2-0890-265 
2-03791-27 
2-0868002 
2-0856890 
2-08+5792 
2-083+708 
2-0823637 
2-0812580 
2-0801536 
2-0790.506 
2-0779+89 
2-0768+86 
2-0757+96 
2-07+6519 
2-07355.56 
2-0724606 
2-0713670 
2-07027+6 
2-0691836 
2.06809+0 
2-06700.56 
2-0659186 
2-0648328 
2-063748+ 
2-062665.3 

.5317094 

.5320826 

53-24.5,59 

.5328-29,3 

.5332029 

533.5765 

5339503 

5.3432+2 

5.346981 

5.350723 

5.3.5+465 

.5358-208 

.5361953 

5365699 

53694+6 

.537.319+ 

53769+3 

538069+ 

538+4+5 

,5.388198 

53919.52 

.5.395707 

.5399464 

5403221 

5406980 

5410740 

.5414501 

.5418263 

54220-27 

.54-25791 

5+29557 

5433.324 

5437092 

,544086^ 

54446)2 

5+43404 

5452177 

54.5.5951 

54,59727 

546.3.50,3 

.5467281 

.5+71060 

5474840 

5478621 

5482404 

.5+86188 

5489973 

5493759 

5497547 

5501335 

.550.51-2.5 

.5508916 

.551-2708 

.5516.50-2 

5530297 

.5524093 

.5527890 

55.31688 

5535488 

5.539288 

5543091 

1 -8807265 
1 -8794074 
1 -8780898 
t-87677.86 
1-S7J4SSS 
1-87414.55 
1 -87-28336 
1-8715231 
1-8702141 
1 -868906.5 
1 -8676003 
1 -866295.5 
1 -8649921 
1 -8636902 
1 -862.3896 
1-861090.5 
1 -8597928 
1 -8584965 
1-8572015 
1 -8559080 
1-8546159 
1 -8.5.33252 
1-8520358 
1-8.507479 
1-849+61.3 
1-8431761 
1 -8468923 
1-84.56099 
1 -844.3269 
1 -84,3049-’ 
1-8417709 
1 -3404940 
1-8392184 
1 -8379442 
1-8.36671.3 
1 8353999 
1-8341'297 
1-8,328610 
1 -8.31.5936 
1 -830327.5 
1 -8290628 
1 -8277994 
1-826.5.374 
1 -82.52767 
1-8240173 
1 -8227593 
1-821.5026 
1-8202473 
1-8189932 
1-8177405 
1-8164892 
1-8152391 
1-81.39904 
1-8127430 
1-8114969 
1-8102521 
1-8090086 
1 -8077664 
1 -8065256 
1-8052860 
1 -8040478 

1-1S4570I 
1-1347453 
1-1329207 
1-13.30962 
1-1332719 
1-1,3.34478 
1-1336438 
1-1337999 
1-1339762 
1-13415-27 
1-1.3+3293 
1-134.5060 
1-1346829 
1-1348600 
1-1350372 
I-1352146 
1-1353921 
1-1.3.55697 
1-1357476 
1-1359255 
I-136I036 
1-1.362819 
1-1364603 
1-1366389 
1-1368176 
1 1.369965 
1-1)717.5.5 
1-1373547 
1-1.37.53+1 
1-13771.35 
1-1378932 
1-1.380730 
1-1.382.529 
1-1.384330 
1-1.386133 
1-1.337937 
1-1389742 
1-1391.5.50 
1-1393.3,58 
1-1395169 
1-1:596980 
1-1398794 
1-1400608 
1-1402425 
1- 1404243 
1-1406062 
I-14<I7883 
1-1409706 
1-1411530 
1-14133.56 
1-1415183 
1-1417012 
1-1418842 
1-14-20674 
1-1429507 
1-1424342 
1-1426179 
1-142S0I7 
1-1429857 
1-14.31698 
1-1433541 

1ITO594 
I17I890 
1173257 
1 174624 
1 17.5993 
1177362 
1178731 
1180109 
118147.3 
1182845 
11.84218 
1185.591 
1186965 
1183340 
1189716 
1191093 
1192470 
1193848 
1195226 
1196606 
1197986 
1199367 
1200749 
<202131 
1203514 
1204898 
1-206283 
1207668 
12090.54 
1210441 
1211829 
1213217 
1214606 
1215996 
1217387 
1218778 
1220170 
1221563 
1222957 
1 224.3.51 
12-25746 
1227142 
1228538 
1-229936 
1231334 
1-2327,32 
12.34132 
12.35532 
1236933 
12.38335 
12.39737 
1241141 
124254.5 
12+3949 
1245355 
1246761 
1248168 
1249575 
1250984 
1252393 
1253803 

1366 
1.367 

1367 
1369 
1369 
1369 
1371 
1371 
1.372 
137.) 

1373 

1374 

1375 

1.376 

1.377 
1577 
1378 
1378 
138(1 
1380 
1.381 

1382 
1332 

1383 

1384 
138.5 
1.385 

1386 

1387 

1388 

1388 

1389 

1390 

1391 
1391 
1.392 

1393 

1394 

1394 

1395 

1396 
1396 
1398 
1398 
1.398 
1400 

1400 

1401 

1402 
1402 
1404 
1404 
1404 

1406 
U06 

1407 
1407 
1409 

1409 

1410 

88-29476 

88-28110 

8826743 

8825376 

8324007 

3822638 

8821269 

8819898 

8813527 

8817155 

8815782 

8814409 

8313035 

8S11660 

8810284 

8808907 

8807.530 

8806152 

8804774 

8803394 

8802014 

88006,33 

8799251 

8797869 

8796486 

8795102 

8793717 

879->.332 

8790946 

8789559 

8788171 

9T86783 

8785394 

8784(K)4 

878261.3 

8781222 

8779330 

8778431 

8777043 

B775649 

8774254 

8772858 

877U62 

8770064 

8768666 

8767268 

8765868 

8764468 

8763067 

8761665 

8760263 

8758859 

8757455 

8756051 

87S4645 

8753239 

8751832 

8750425 

S749016 

8747607 

8746197 

Dif 

Vers. 

Secant 

Cotan. 

Tang. 

Cosec. 

Covers 

Dif 

Sine 

Deg.  61. 


« 


28  Deg. 


1.00.  SlN£S,  &C. 


(305) 


13 


Sine 


9-67I6oy3, 
9-6718468, 
9-67-20841 
9-6723313 
9-6723583 
.^9-6727952 
9-6730319 
6732684 
9-6735047 
9-6737409 
9-6739769 
9-6742128, 
9-6744485 
9-6746840, 
14  9-6749194 
I5[9-675I546 
16  9-6753896 
179-6756245 
18  9-6758593 
199-6760937 
209-6763281 
21I9-6765623 


Dif 


Cosec. 

Verseds. 

Tang. 

Dif 

9373 

2373 

3372 

2370 

3369 

2367 

3365 

2363 

2362 

2360 

2359 

2357 

2355 

2354 

3352 

3350 

2.349 

2347 

3345 

2344 

2342 


10-328390' 

10-3281532 

10-3279159 

10-3276787 

10-3274417 

10-3212048 

10-3269681 

10-3267316 

10-3264953 

10-3262591 

10-3260231 

10-3257873 

10-3'255515 

10-.3253160 

10-3250806 

10-3248454 

10-3246104 

10-3243755 

10-3241408 

10-3239063 


9-0683803 

9-0688S69 

9-0693931 


'256744 
9-7259791 
262837 


9-0698990  9-7‘265881 


9-0704046 

9-0709099 

9-0714148 

9-0719195 

9-0724238 

9-0729279 

9-0734316 


9-7268925 
9-727196 
9-7275008 
9-7278048 
9-728 1037 
9-7284124 
'287161 


9-0739350l9-7290l96 


3047 

3046 

3044 

'1014 

3042 

3041 

3040 

3039 

3037 

3037 

3035 

3034 

3033 

3032 


22j9-6767963  2i’5l^ 

23  9-6770302;;:,:;^ 

24  9 -6772641)1^33 
■25 
26 
27 


9-6774975  j,3^ 
9-6777309,;:;:|t 
9-67796421^" 

28  9-6781972*:,:;'' 

29  9-6784301  *:;,;;, 

30  9-6786629 

31  9-6788955  j3* 
9-6791279.j3;3 
9-6793602',*’, 
9-6 .959-3-,23^3 
9-6798243|^,, 
9-6800560 
9-6802877 
9-6805191 
9-6807504 
9-6809816 
9-68121-26 
9-6814434 


32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 
V 
48 

-,p 

■Ul 


9-6816741 
9-6819046 
9-6821349 
9-6823651 
9-6825952 
9-6828250 
9-6830548 
9-6832843 
9-6835137 
9-6837430 
9-6339720 
9-6842010 
9-6844297 
9 6846583 
9-6848868 
9-6851151 
9-6833432 
9-6855712 

Cosine 


2314 

2313 

■2312 

■2310 

2308 

2301 
2305 
2303 

2302 
2301 
2298 
2298 
2295 
2294 
2293 
2290 
2290 
228' 
■2286 
2285 
2283 
2281 
■2-280 

Dif 


9-0744381  9-T293'230 
9-0749409  9-7296263 
9-07544 J4,9-7299'295::;;:;,‘, 
e-0759455'9-73023-25',„:;|; 
90764474'9  - 7305354Uq.,„ 
9-076941'o!9-7308383  in,';, 
9-O77450'2|9-731)41O3n,;g 

9-0779511  9-7314436L,.i> 

1 0-32367 1 919-07845 1 8 9- 73 1 74iiO  i ,,j? 
1 0-3234377  9-078952 1 19-73-20 18413;^ 
9-079452 1 .9-73-23506  ii.:  I 
9 0799518  9-73'26527  3":‘ 
9-0804512 


10-3232037 
10-32296‘)8 
10-3227360 
10-32'25025 
10-3-222691 
10-3220358 
10-3218028 
10-3215699 
10-3213371 
10-3211045 
10-3208721 
10-3206398 
10-3204077 
10-3'201757 
10-3199440 
10-3197123 
10-3194809 
10-3192496 
10-3190184 
10-3 187374 
10-3185566 
10-3183259 
10-3180954 
10-3)78651 
10-3176349 
10-3174048 
10-3171750 
10-3169452 
10-3167157 
10-3164863 
10-3162570 


9-08J9386|9-7350656 
9-08443569 


y-0844J06|9- <353667  10-^04003.*  :■  1 1 il<45V,<o  0504300  , 

9-0849322  9-7356677  i ' ,„jl0-264:.3-4.i|9-71773-25  10  0563075 , 
^'®10-264II31  jl9  -175199  10-0563762|, 
-t-ii.t!o-7173u7o  10-0564451 


9-0354286|9-73596S5-,,,,,,,I 
9-0359247|9-736>693i,;i"il0-2637307|9 


10-3160‘2809-094S027 
10-3157990 


10-3151 132|9 -0967625 
10-3148849 
10-3146568 


10-3144  >88 
Secant 


9-0809503 


9-7329547 

9-7332566 


3019 
;3i)  ] H 

9-081449lt9-7335584'3o  , 
9-08 19476-9-733860 1 ioo, 
9-082445H;9-7341616ii  ■; 
9-082943V-’-1344631  '3“  3 


9-083441319-7347644 


3012 


Cotung. 


10-2743-256 
10-274O.'O9 
10-2737163 
10-2734119 
10-2731075 
10-2728033 
10-2724992 
10-2721952 
10-2718913 
10-2715876 
10-2712839 
10-2709804 
10-2706770 
10-2703737 
10-2718)705 
10-2697675 
10 -26-J4646 
10-2691617 
10-2688590 


Covers. 


9-7247087 

y-7'244984 

9-724-28SO 

y*7‘i-W776 

9*723»G71 

9-723656.i 

9'723^6y 

9-7-23'’35'2 

9-7-230-244 

9-72-28136' 

9-72-260'27 

9-72239)7i 


5ecaiit 


10-0340651 

I0-05413'23 

10-0541995 

10-0542668 

10-0543341 

10-0544015 

10-0544690 ; 

10-0545364 

10-0546040, 

10-0546715 

10-0547391 

10-0548068 


9-7-221807jlO-0548745 
9-7219695  10-0549423 
9-7217584  10-0550101 
9-721547l|10-0550780 
9-7213558  10-055U59 
9-721  1-244;10-0552138 
9-7209129  10-055-2818 


672 

672 

673 

673 

674 

675 

674 

676 

675 

676 

677 
677' 

678 

678 

679 
679 
679 
680' 


10-208556419-7207014  10-0553499 , 
10-268254Ui9-7-2U4n98  10-0554179 
10-26795)6|9-7'>0-2781  10  0554861 
10-2o76494|9-7200663  10-0555543 
1 0 -267347312  -7 1 98545  1 0 05562-25 
10-2670453:9 -7 1964-26  10-0356908 
10-26674349-1194307  10-0557591 
1 0-2664  U 6 9-7 1 92 1 86  1 08)538275 
10-26613999-7190066,10-0538959i 
10  265&384  9-7187944  10-0539644 
10-2653369  9-7185821  10  03603-29 
10-26j-2356'9-7183698,10-0561015 
Hi  -2649344  9 7181575  10-0561701 
1 0-2646:1J;i‘9  -7 1 79450, 1 0-056-2388 


'3006 


9-0864'204!9-7365699,nn0g 
9-(IS69J59l9-736H705'-,.,, 
9-il87411).9-737l7U9'i|3;Z 
9-0879059  9-737471-2|,J~J 
9-08S4003i9-7377714|:,|l,  10-26-22286 
9 0888948  9-7380715’ 


10-263430 1 9 -7170945  10-0565 1 39 


10-2631 295'9-7168817jl0-05658-2S 


111 -26-28-291 
10-2(J-25288 


‘1-71666881)0-0566518 
164559  10-0567-208 


9-0893887 

9-0898824 

9-0903758 

9-0908688 

9-0913616 


9-73837U, 

9-7386713 

9-7389710 

9-7392707 

9-7395702 


9-0916541  9-7398696 


9-0<323462 

9-0928381 


9-7401689 

9-7404681 


9-0933-297  9-7407672 


9-0938210 

9-09431-20 


9-0952931 
10-3155703  9-0957832 
10  3153417l9-O962730|9-7425594 
9-7428577 


9-0982-293 

Covers. 


10-2619283 
illl  10-261i5'286 
10-2613287 
10-2610290 
10-2607293 
10-2604-298 
10-2601304 
10-2598311 


9-7410662 

9-7413650 

9-7416638 

9-7419624 

9-7422609 


9-097'2jl7  9-7431559 
9 0977406  9-7434540 


9-74375211 

Cotang. 


2997 

2997 

2995 

‘2994 

2993 

2992 

‘2991 

2990 

2988 

2988 

■2986 

2985 

■2985 

■2983 

298-2 

■2981 

2980 

Dif 

TrT 


10-2595319 

I0-259-2328 

10-2589338 

10-2586.350 

10-0583362 

10-2580376 

10-2577391 

10-2574406 

10-2571423 

10-2568441 

10-256546C 

lU-2562480 

Tang. 


9-7162429 

9-7160298 

9-7158166 

9-7156034 

9-7133901 

9-7131768 

9-7149633 

9-7147498 

9-7145362 

9-7143206 

-.1-7141089 

9-7138951 

9-7136812 

9-7134673 

9-7132533 

9-7130392 

9-7128250 

‘1-7126108 

9-71-231165 

9-712182-2 

9-7119677 

Verseds. 


10-0567898 

10-0563589 

10-0569280 

10-0569912 

10-0570665 

10-05713511 

10-057-2051 

10-0572745 

10-0573439 

10-0574134 

10-0574329 

10-05755241, 

10-0576-221 

10-0576917 

10-0577614 

10-0573312 

10-0579010, 

10-0579709 

10-0530408 

1()-0581107 

10-0581807 

Cosec. 


L).  Co.sme 
1,^^459349 
9-9458677 
9'945800j 
9-9457332 
9-9456659 
9-9455985 
9-9455310 
9-9454636 
9-9453960 
9-9453285 
9-9452609 
9-94519.3-2 
94512.75 
9-9450577 
9-9449899 
9-9449-220 
9-9448541 
9 9447862 
,9-944718- 


631 1 


61 

5S 

55 
5" 

56 
.)5 
54 
53 
52 
51 
50 
49 
48 
47 
46 
4;i 
4+ 
43 

2 4-2 


'9-9446501 


41 
40 
39 
38 
37 

9-944309-2  36 


,9-9445321 

9-9445139 

9-94U45 

9-944377.1 


630 
68-2' 

632 
682 
683 
683. 
,..,,9-9442409 
"”9-94417-25 
9-9441041 
“”,9-94403561 
”>-943967 
”>-9436985 
9-9438299 
KJ9-9437612 
5aZ|9-9436925 
”^9-9436238 
”>-943.5549 
”>-9434861 

690i 
690 

690 

691 
691 
699 

693 
69-2 

694 
694 

694 

695 
695 

695 
697 

696 

697 
693 

698 

699 
699 
699 

00 


9-9434)72 
j9-9433482 
9-9432792 
9-9432102 
9-943U11 
9 9430720 
9-9430028 
9-9429335 
9-‘J428643 
9-9427949 
9-94-27255 
9-9426561 
9-9425866 
9-9425171 
9-9424476 
9-94-23779 
9-94-23083 
9-9422386 
9-9421688 
9-9420991: 
9-9420291 
9-9419592 
9-941889:: 
9-941319.' 

D Sine 

Deg.  61. 


(S06)  29  Deg. 


Covers! 


NATURAL  SINES,  &C. 


Tab.  10, 


+9318'>9 


SliliKU'-i 
3149360  3 
3146816  3 
3144373  3 
3141730  3 
3139188  3 
5136646  3 
5134103  3 
3131364  3 
3139033  3 
5136483  3 
5133943  3 
5121403  3 


Cosec.  Tang. 


•0636653  5343(«1 
•0615836  5,546894 
•060503 1 55.50698 
•0594339  5354504 
•0583460,5.538311 
•057369,5  3,5631 19 
•0561943  5565939 
•0.551303.5.569739 
•0540476  5573,551 
•0539763  5577.364 
•0.519061  3381179 
•0508373  3384994 
•0497698 .358881 1 


Cotang.  I Secant 


1 -804047811 

1-.S038108 

T801573I 

T800.3408 

1-799107 

1 •79787.59 

1 -7966454 

1-7954163 

1-7941883 

1 •792961611 

l-7917362ll 

1-7905131 

1 -789289311 


5118864  2-04870365592629  1-7880678 
5 1 1 6.'i26  2 -0476386  5596449  I -7868475 
5 1 1 3788  3-0465750  5600269  1 •785628,5 
51 1 1350  3-0455126 .5604091  1-784410 
5 1 087 1 3 2 -044 45 1 3 56079 1 4 I -las  1 943 
3I06175  2-043:J9I656I  1738  1 7819790  1' 
3103639  3 -OISOO.SOAO  15.564  1-7807651  1 
3101 103  2-04137.57 .5619391  1-779.5534  1' 
.5098367  3-04031 97 .5633219  1 -7783409  1 • 
.5096033  3-0391649.5637048  1-7771307  1- 
3093497  2-0381 1 1 4 5630879  < -7759318  1 
3090962  2-0370592  5634710  1-7747141  I 
5088428  2-0360082 .5638.543  1 -773.5076  1 
85895  2-034958.5  5643378  1-772.3024  1 
.5083362  2-03.39100  5646313  1-771098.5  1 
5080839  2-0.338638  5650050  1 -7698938  I 
078396  2-0318168  .56.5.3888  1-7686943  1 
.5075764  2-O3077-3O  5657738  1-7674940  I 
5073233  3-0297286 .5661568  1 76639,50  I 
50707023-0286863  566.5410  1-76.50973  1 
3068171  3-02764.53'.566P3.34  1-7639007  I 
.506.5641  3 -036,  .03 6 367.3098  1-7627033  1 
3063111  2-«-353670|,5676944  1-7613112  1 
3060581  2-0245397  5680791  1-7603183  1 
.5058053  3-0234937  5684639  1 -7591267  1 
P3055524  2-n234589|.5688488  1 -7579363  I 
505299.5  3-02 142.53 .56923.39  1 '7.567470  I 
1.5050468  2-020392915696191  1 •7,53.5.-9»0  1 
.5047940  2-0193618  57(H)04.5  1 •':.543722  1 
45045413  2-0183318  5703899  1 -7531866  1 
5042887  2-0173031  ,57077.55  1-75-20033  1 
5040361  3-0162756.5711613  1-7508191  1 
.50378.35  3-0153494.5715471  1-7496371  I 
50,353102-0U22435719331  1-7484.564  1 
50327852'01.32005 .57-23193  1-7472768  I 
503036<r2-012I779  57270.54  1-7460984  1 
1.5037736  2-011 1.564,5730918  T7449213  1 
5025213  2-0101362  57347*3  I -7437453  1 
150-22690 2-00911735738649  1-7425705  I 
5020 1 67  2-0080994  57425 1 6 1 -74 1 3969 
; 1.50 1 7645  '2  ■00708-28  5746385  I ■ 740224.5 
015123  2 -0060674  5750255  1 -7390533 
1.5012601  2-005053-2  5754126  1 -73788331 
1.5010080  2-W)40402  5757999  1-73671 
.5007559  2-0030-283  5761 873  1 '73.55468 
.5005039  2-0020177  5765748  1-7343803 
;||.500-25 1 9 2 -00 1 0083  5769625  1 -7332 1 491 
■ .jOOIKXK)  2-0000000  5773.503  1 -7320508 


CosinelDifI  Vers.  | Secant  |Cotan.|  Tang.  I 


1433541  1-253803 
143.5385  1255-214 
1437-231  12.56625 
1439076  1 
1440927  12594.50 
1442778  1260863 
1444630  1262278 
1446484  1263693 
14483.39  1-26.5109 
1450196  1266.5-25 
145-2055  1267942 
1453915  1-269.360 
1455776  1270779 
1457639  1272199 
1459504  1273619 
1461371  1-27.5040 
146.32.38  1-276462 
146.5108  1-277884 
1466979  1-279307 
1468852  1280731 
1470726  1-282156 
147260-2  1233.581 
1474479 


1514272 
151618.5 
1518099 
1.52001- 
152193-2 
15-23851 
1525772 
1.5-27694 
1529618 
1 55 1 545: 
153347  , 
1 5353991 
1537329; 
1539261 
■1541195 
1543130 
•1545067 
■1547005 


B6G6066 

8664614 

866.3161 

8661708 


byenIDifI  Sine 


Deg.  60. 


Sine 


0 9-6855712 

1 9-6857991 

2 9-6860267 

3 9-6862542 

4 9-6864816 
.5  9-6867088 

6 9-6869359“]^ 

7 9-6871628 

8 9-6873895 

9 9-6876161 

10  9-6878425 

1 1 9-6880688  ','7 

12  9-6882949“” 

13  9-6885209*  .. 

14  9-6887467  ,.,?" 

15  9-68897-23,,"" 

16  9-6891978 

17  9-6894232;"] 

18  9-6896484 
IP  9-6898734' 

20  9-6900983 

21  9-6901231 

-22  9-6905476-:" 
-23  9-6907721 
24  9-6909964 


10-3144288  9-0982293  9- 
10-314-2009  9-0987176  9- 
10-3139733  9-0992057  9- 


15^236 

388 

2232 

!®^2231 

1^.2229 


' 10-3137458  9 
I 10-3135184  9 
‘ 10-3132912  0 
^ 10-3130641  9 
. 10-3128372  9 
10-3126105  9 
’ 10-31-23839  9 
; 10-3121575  9 
? 10-3119312  9 
' 10-31170519 
, 10-3114791  9 
. 10-3112533  9 
? 10-3110277  9 
’ 10-3108022  9 
1 10-3105768  9 
j 10-3103516  9 
, 10-3101266  9 
■ 10-3099017  9 
; 10-3096769  9 
? 10-30945-24  9 
1 10-3092279  9 
I 10-3090036  9 
10-3087795  9 
10-3085555  9 
; 10-3083317  9 
1 10-3081081  9 
1 10-3078845  9 
'10-3076612  9 
10-3074380  9 
10-3072149  9 
; 10-3069920  9 
I 10-3067692  9 
' 10-306.546S9 
j 10-30632429 
10-30610199 
: 10-305879t'9 
10-305657719 
I0-3a54358,9 
! 10-3052141  9 
[ 10-30499269 
10-3047712I9 
I 10-3045499,9 
10-304328r!9 
I0-3041078|-J 
1 10-303S870|9 
’ 10-30366649 
’ 10-303445;i|9 
J ia-30:i'225«9 
• 10-30.1(8)53  9 
10-30-27852  9 
10-302765319 

! 10-.1u-2345.7i9 

! 10-302125919 
! 10-3019064  9 
’ 10-3016871  9 
10-3014679  9 
10-301248 9j9 
10-30103 


0996934  9 
1001809  9 
1006681 9 
1011549  9 
I0I64159 
1021278  9 
10-26138  9 
1030995  9 
1035850  9 
1040701  9 
10455.W19 
10.70.195  9 
10.75-238  9 
106tX)7S  9 
106491.7  9 
1069749  9 
I074580  9 
1079408  9 
10842.14  9 
1089056  9 
1093876  9 
1098693  9 
1103.707  9 
1108318  9 
11131269 
11179329 
1122735  9 
1127534  9 
1132331 9 
1137126  9 
11419179 
1 146705  9 
1151491 9 
1156274  9 
1161054  9 
1165831 9 
1170600  9 
1175377  9 
1 180146 9 
II849I29 
1 1 89675 9 
11944,16  9 
1 199191 9 
1 '20.1948  9 
1208-7OO9 
1-21.14499 
1-218196  9 
1 '22-2939  9 
1-227680  9 
123-24 19  9 
12.371. 74  9 
1-241S87  9 
1946617  9 
1251344  9 
1250068  9 
1-260790  9 
1265508  9 
1270225  9 


7443476I::-7 
74464.73 
7449428  - 

7452403 
7455376 
74.58.149  .j,,, 
7461320 
7464-290 
74672.79 
■■‘■"^-■-296 

747.1194. 

7476160 
747912.7|:,„. 


7485052 , 
7488013."] 
7490974  :■ 


7499850 . 
7502806 
750576-2 
7508716 
7511669.jq.^ 
7514622 
7517573? 
7520.523 
752.-U72 .' 
75264-201; 
7529368 
753-2314  r 
7535259 
7538203  .,0 
7.541 146  .tq] 
7544088  oli, 
754702pl 
7549969 
7552908 
7555846 
7558783 
756I718U 
756465.lL.,; 
7567587, 
7570.5201-- 
7573452 
7576383 
7579313 
7582242 
7.585170 
7588096 
7591022 
759394- 
7596871 


Cotang. 


|10-'256-24HO  0- 
' 1 0-2,559,501  9- 
110-25565-24  9- 
10-2553547  9- 
il0-2.)5057'2  9 
10-2547.597  9- 
110-2544624  9- 
10-2,541651  9 
10-2538680  9 
10-2535710  9- 
10-2532741  9- 
10 -25-29773  9- 
10-2.5-26806  9- 
10-25-23840  9- 
10-2520875  9- 
10-2517911  9- 
10-2514948  9- 
10--2511987  9- 
10-250«>0'26  9- 
10-2506066  9- 
10-2503108  9- 
10-2500150  9- 
10-2497194  9- 
10-2494238  9- 
10-2491284  9- 
10-24883.11  9- 
10-2485378  9- 
10-24824-27  9- 
10-2479477  9- 
10-2476528  9- 
10-2473.580  9- 
10-2470632  9- 
10-2467686  9- 
10-2464741  9- 

10-2461797  9 

10-24588.54  9 
10-0455912  9' 
10-2452971  9 
10-2450031  9- 
10-2447092  9- 
10-24441.54  9 
10-2441217  9- 
10-2438282  9' 
10-2435347  9- 
10-2432413  9- 
10-2429080  9- 
10-9426548  9' 
10-2423617  9- 
10'24‘20687  9' 
10-2417758  9- 
10-2414830  9- 
10-241 1904  0- 
10-2-W8978  9- 
10-2406053  9- 
10-24031-29  9- 


-71 19677  10 
-7117532  10 
-711.5387  10 
•7 11 3-240  10 
-711109.1  10 
-7108945  10 
-7106797  10 
-7104647  10 
-7102497  10 
-7100346  10 
-7098195  10 
-7096043  10 
-7093890  10 
-7091736  W 
•7089582  10 
•7087427|lO 
•708.5271M0 
•708311.51 10 
•7080957]  10 
•7078799  10 
•7076641  10 
•7074481  10 
•707'23'21  10 
•7070160  10 
•7067999  10 
•7065837  10 
•7063674  10 
•7061510  10 
•7059346  10 
•705718<)  10 
■7055015  10 
•7052848  10 
•7050681  10 
•7048513  10 
•7046344  10 
•7044174  10 
•7042004  10 
•70398.1.1 10 
•7037661  10 
■7035489  10 
•7033316  10 
•7031142  10 
•7026967  10 
•7026792  10 
-70-24616  10 
•7022439  10 
•7020262  10 
•7018084  10 
•7015905  10 
•7013725  10 
•7011545  10 

•700936.;  10 
•7007182  10 
•7004999  10 
■7002816  10 
•7000631  10 
•699S447  10 
•6996261  10 
•6994075  10 
•6991888  10 
•6989700  10 


•1946617  9-7599794  .,oqqll 0-2400-206  9-7000631  10-0621053  9-9.178947 

•1251344  9-7609716  10-2397284  9-699S447  10-06'2178i)  “ 9-937H-2-20  4 

•1250068  9-7605637  10-2394363  9-6996-:6l  10-06'2  >508  ' 9-9377492  3 

>1-260790  9-7608557  Xqlf:  10-2391443  9-6994075  I0-0621236  9-93767m  2 

•1265508  9-761 1476  oojq  10-23885-24  9-6991888  10-0623-265  9-937iH)05  1 

•1270225  9-7614394  10-2385606  9-6989700  10-0624694  ~ 9-9375306  0 


Covers  jCotang.lDifl  Tang.  |Verseds.l  Coscc.  ID.I  Sine 


3 R 2 Deg.  60. 


•0581807.,,,  9- 
-058-2508  9- 

-0583-209  i:,  9- 
•05839 10.™  0 • 
•05S46I2?^:9• 
•0585,115  1::  9- 
■0586018]]]  9- 
•0586721  .q.  9- 
•05874-25?  ’9• 

•Oj881'29I!,T0• 
•O588934  I;,T  9- 
•0589539  9- 

•0590245  ]];  9- 
•0590952  9- 

■0591658l:;9- 
•0592366]]]?9- 
•0593071  ?:J9• 
■059378l:]]9■ 
■0594490']]]  9- 
•0.195199L  9• 
■0.^95909U  I|9- 
•0596619-  , 9- 
•0597330.11 1 9- 
•0598041 1,1  9■ 
•0598752]J]9• 
•0599465  I,„9• 
■06(K)177l:9■ 
•0600890]f9- 
•0601604  lit  9• 
•0602319'lw9• 
■060303'2|]  ?9- 
•06O3747l,,.9- 
•060446.1111 . 9■ 
•0605179]:9• 
■06058951  : 9- 
•0606612  ],1  9- 
-06O73-29  ]J]  9- 
■0608047  l,q  0• 
■O6O8766l|:9• 

•0(K)9485  1 ; 9- 
-0610->04  ]!•  9- 

■06 10924  ]1]  9• 
■0611644]^J9• 
-061-2365  I"  9• 
■0613086l™9• 
•0613808  ]™9- 
■0614530 11:9- 
•0615253  ]"9- 
•0615976  ];]  9- 
•0616700™,  9- 
-06174-24  ],;;  9- 
•0618149  .:?9- 
•0618874  1;';9- 
•0619600 1;,"  9- 
-06-20326  ];,.  9- 
•0621053  .,]]9- 
•06-21781)  1;,1 9- 
-06-2-25O8 1::  9- 
•06-21-2.16  1;?  9- 
•0623965  1::  9- 
•0624694  ■ 9- 


94181931.0 
941749-2.59 
9416791  .->8 
9416090  57 
-9415388.56 
9414685.55 
941.198-2  54 
9413279  53 
9412.575  52 
9411871 ,51 
941 11 66 .5(1 
9410461  49 
9409755  48 
9409048  47 
940834-2  46 
-9407634  45 
9406927  44 
9406219  43 
9405510  42 
9404801  41 
940409 1 40 
9403381  39 
-940-2670.38 
9401959  37 
9401248  36 
9400535  35 
9399823  34 
93991 10  33 
9398,196  32 
9397682  31 
9396968  30 
9396253  29 
9395.537  28 
-9394821  27 
9394105  26 
-9393388  2.5 
-9392671  24 
9391953-23 
■9391234 
■9390515  21 
■9389796  20 
-9389076  19 
9388356  18 
9387635  17 
-9386914  16 
■9386192  15 
9385470  14 
■9384747  13 
■9384024  12 
■938,1.100  1 1 
■9382576  10 
■9381851  9 
-93811-26  8 
■9380400  7 
■9379674  6 
■9378947  5 
■9j7H'>-20  4 
•9377492  3 
■9.176764  2 
•937iH)05  1 


(308)  30  Deg.  natural  sine.s,  &c. 


Tab.  lO. 


Sine  IDlt  Kjoveii,' 


O.'.(KH)OOl) 

I r 

2.HX'303’:r,3  0 

4.XMD075  " ^ 
6 .S01.U07  ’ 5 


)1 1 (930  2490 

15122927  . 
1512.5425 
I 512792.5  :♦-[ 

3 5130420  '”' 
r>  51.32910,;;*^^ 

4 •.135413  -J,; 

5 -.13790sL 

6 5Un404i‘”;: 

7 5I42899|-t-\ 


ICosiiie'Uil 


jdOOlUMi, 

.997431' 

499490.3 

4092444I 

49899271 

4987409; 

498*«93| 

4983376! 

49798601 

4977345, 

49749:501 

497231.5! 

4969801 

4967287 

490477.3 
4962260 
4959748 
49572.35 
4954724 
49.52212 
4949702 
4947191 
4944681 
4942172 
4939662 

4937154 

4934645 

49321.37 

4929630 

492712.3 
4924616 
4922110 
4919604 
4917099 
491+594 
4912090 
490956(5 
4907082 
.904579 
4902076 
4899574 
4897072 
4894571 
4892071' 

♦88706i* 

lh8207(. 
VS79371 
^877073 
V87437.^ 
+87'2077 
4869580 
4807084 
486-4587 
4862092 
4859591^ 
4857101 
48.14607 
*8.521 13 
^8-496 19 

Vers. 


2-(KKI001.C 
1 -9989929 
1 -9979870 
! -9969823 
I -9959788 
1 -9949764 
1-9939753 


i'ung.j Cotang. I Secant  Vers.  DitlCosi 


577.3503; 

57773821 

5781262 

5785144! 

.1789027! 

5792912I 

5796797 


•i>9'29752  58O06S4 
•9919764  580457? 
•9909787  5808462 
■9899822. 5812053 
•9889869  5810245 
•9879927  582013P 
■9869997  .5824034 
•9860(;8(r  5vHQ7P30 
•9850172  5831828 
•9840276  58.35726 
•9830.393  5839627 
•98205205843528 
•98I065P 5847431 
•98(KJ81(.  385 1335 
•9790972  5855-Ul 
•9781146  5859146 
•9771331  5863056 
'9761527 5866965 
•9751735 5870876 
*9741954 5874788 
•97321 8.5  58787(»2 
•9722427  5882616 
•9712680  5886533 
■9702944  5890450 
•9693220  5894369 
•9683.507  5898289 
•967.1805  5902211 
•9664114  5906134 
•9654435  59KHi58 
•9644767  59139S4 
•9635110  5917910 
•9625464  .502)839 
•9615829  .'>925768 
•9606206  5929699 
•9596593  59.33632 
9586992  5937565 
•9577402  5941501 
■9567822  5945437 
•9558254  5949375 
•9548697  5953314 
•9.539150  5957255 
•9529615  5961196 
•9520091  ,5965140 
•9510577  5969084 
•9501075  5973030 
•949158.3  5976978 
•9482 1 02  .5980926 
•9472632  5984877 


•9463173 
•9453725 
•9444288 
■9434861 
•9425445 
_;94 16040 

Sccnnt 


■>988828 

5992781 

5996735 

6000691 

600464s 

6(Hf8€Of 


7;(-’(l5(lb|t-l  j+TtKIi 
T.tUSMsil-l  j+894o 
7297'J6<i  I-15.S0867 
72W6j+  l-l5.Vi83e 
7'27-«l6()  1-155+77.1 
7M2+77  1- 1556729 
7250905  1-155867(. 


lJS97+t-l 

I34i'901l 

1.342656 

I.T4+119 

13+5570 

13+7027 

1:148+86 


,,  b66(i2.>4  <^0 
865K799  .'■9 
865734+  58 
H655b8-.  57 
r.;  665+4.30  56 


72393+6  M. 560620  l3+99+.5j 
7227797  1-1.562.572  135UU5 
7216261  1-156+525  1352866 
720+736  1-1.566+80  135+327 
7193-222  1-1568+36  1355789 
7181720  1-157039+  1357252 
7170230  1-15723.5+  1358716 
715S751  1-157+315  1360180 
71+7'283  M576278  13616+5 
7135827  1-15782+3  1363111 
712+382  1-1580209  1364577 
71 129+P  1-1582177  13660++ 
7101.527  1-158+1+6  1367512 
7090116  1 1586118  1368981 
70787171-1588091 1370+51 
7067329  1-159(N'65  1371921 
7055953  1-13920+1  1373392 
70+4587  1-159+019  137(863 
7033233  1-159.5999  1.376336 
7021890  L-15979HO  I377M09| 
7010559  1-159996;!  13792851 
6999238il  -16019+7  1380757 
6987929  1-160393.3  l382-2:’2 
6976631  1-1605921  1383708 
696.53+1  1 - 1 60T9 II  1 38.5 1 85 
69.5+069  1-1609902  1386663 
69+280+  I -161 189+  13881  + 1 
6931550  1-1615889  1389621' 
6920308  I -I6I5885  1391099 
6909077  1-1617883  1392580 
6897856  1-1619882  139+061 
68866+7  1-1621883  13955+3 
6875+49  1-1623886  1397025 
6864(61  1-1625891  1398501 
6853085  1-1627897  1399993 
68+1919  1-16'.>9905  1+01477 
6830765  1-163191+  1402963 
6819621  1-16.33925  140+4+9 
6808489  1-1635938  U05936 
6797367  1-16.37953  1+07+2+ 
6786256  1-1659969  1408912 
6775156  1-1641987  1410+01 
676+067  1-1644007  UI1891 
6752988  1-1646028  1413381 
6741921  I -16+80.51  1 + 1+873 
6730864  1-1650076  1416365 
6719818  1-16.52102  1417857 
6708782  1-1654130  1419351 
6697758  I -1656160  1420845 
6686744  I -1 6581 91  1+22340 
6675741  1-1660224  1423836 
6664748  1-1662259  1425332 
6653766  1-166+296  1+26829 
66+2795  1-166633+  1+283-27 


jjj!j!«(!33P5(J+2 


J9.597037 1 


1-16561601420845 
I -1 6581 91  1+22340 
1-1660224  1423836 
1-1662259  1425332 
1-166+296  1+26829 
1-166633+  1+283-27 

Cosec.  ICovers 


DifI  Sine 


so  Deg.  ^ LOO.  SINES,  &c. 

'I  Sine  lDif|  Cosec.  |Verseds.|  Tang.  [Oil  | Cotang.  | Covers.  | Secant 


0 9-698y700 

1 9-699I8B 
•2  9-6994073 

3 9-6996238 

4 9-6998441 

5 9-7000622 
619 -7002802 
7'9-7004981 
8'9-7l-0715b 
9 9-7009334 

10  9-7011508 

1 1 9-7013681 
1-2  9-7015852 

13  9-7018022 

14  9-7020190 

15  9-702235 

16  9-7024523 

17  9-702668 
IS  9-70-29849 
19  9-7031011 
-20  9-7033170 

21  9-7035329 

22  9-7037486 

23  9-703964! 
24|9-7041795 

|26|9-7046099 

28  9-705039 

29  9-7052543 

30  9-7054689 

31  9-7056833 

32  9-7058975 


34  9-7063256 

35  9-7065394 

36  9 7067531 

37  9-706966 

38  9-7071801 

39  9-7073933 

40  9-707606 

41  9-7078194 

42  9-7080323 

43  9-7082450 

44  9-7084575 

45  9-7086699 

46  9-7088822 

47  9-7090943 

48  9-7093063 

49  9-7095182 

50  9-7097299 

51  9-7099415 

52  9-71015 

53  9-7103642 

54  9-7185753 


10*2968989 


10-2966S30 


10*2964671 


10*296231 


10*2938205 


10*2956033 


10*2953901 


10*2951752 


10*2949603 


jo-2938884 


10-2923936 


10*2921806 


i0*2919677 


10*2917550 


10*2915425 


10*2913301 


10*2911178 


10*2904818 


10*2902701 


10*2900585 


10*2898471 


iiii 


10-289913 


10-289002 


87 

10-288581 

10-288371 

10-288160 


Cosine  IDif'l  Secant 


9-7614394 

9-761731 1 

9-76i0'W7 

9-76-23142 

9-76-26U56 

9-7628969 

9-7631881 

9-76347P-i 

9-76377DJ 

9-7641)61-2 

9-76435-20 

9-7646427 

9-7649334 

;9-765‘>>39 

9-7655143 

9-7658047 

9-7660949 

9-766385 1 ' 

9-7660751 

9-7669651  , 

9-767-2550 , 

9-7675448; 

9-7678344 

9-7681-240 


9-7718801 

9-77216S4 

9-7724566 


1 Covers.  [Co 


U-238560O  9 -6989700  1 0-06-24694 
0-238-2689  9 -69875 1-2  10-0625423 
0-2379773  -J  -69853'22i  1 0-0626 1 53 
0--2376858  9-6983132[10-o6‘26884 
0-2373944  --69809.'2il0-06-:615 
0-2'371031  9-69787i0|10  062b347 
0-2568119  9-6976558  10  06-29079 
0 -2365208  9 6974365  10  06-298 1 1 
0-236-2298  9-6972172  10-0630544 
0-2359388  9-6969977  10-0631278 
0-2356480  9-696778-2  10-063201-2 
0-2353573  9-6965586  10-063-2746 
0-2350666  9-6963390  10-0633481 
0-2347761  9-6W1 J92  10-0634217 
0-2344857  9-6958994  10-0634953 
0-2:)41953  9-6956795  10-0635689 
0 -2J39051  9-6954596  10  0636426 
0-2336149  9-695’2396  10-0637164 
0-2333-249  9-0950194  10  0637902 
0-2330349  9-6947993  10-0633640 
0-2327450  9-6945790  10-0639379 
0-232-1552  9-6943587  I0-06-101 19 
0-2321656  9-6941383  10-0640859 
0-2318760  9-6939178  10  0641599 
0-2315865  9-6930973  10-064-2340 
0-2312971  9-6934766  10  0643082 
0-2310078  9-6932559  10-064382;! 
0 -23071f?6  9-6930352  10  0644566 
0-2.7114295  9-6928143  10  0645309 
0-2301404  9-69-259:U  10  0646052 
0-2298515  9-6923724  10-0646796 
0-2295627  9-692151:!  10-0647541 
0-2292739  9-6919302  1090648285 
0-228985.7  9-6917090  10  0649031 
0-2286967  9-6914877  10-0649777 
0-2284083  9-6912663  I 0-06505-23 
0-2281199  9-6910449  10-0651270 
0-2278316  9-6908233  10-0652017 
0-22754;J4  9-690601 7 I0  0652';^5 
0-2272553  9-6903801  10-0653514 
0-2269673  9-6901583  10-0654262 
0-2266794  9-6899365  10-0655012 
0-2263916  9-6897146  10-0655762 
0-2261039  9-6894926  10-0656512 
0-2258162  9-6892706  10-0657263 
0-2255287  9-6390485  10-0658014 
0-2252412  9-6388263  10-0658766 
0-2249538  9-6886040  10-0659518 
0-2246666  9-6883817  10-0660271 
0-2243794  9-6881593  10-0661024 
0-2240923  9-6879368  10-0661778 
0-2238053  9-6877142  10-0662533 
0-2235184  9-6874915  10-066.3287 
0-22.3231.5  9-6S726SS  10-0664043 
0-2229448  9-6, -!70400  10-0664799 
0-2226.592  9-6R68231  10-0665555 
0-2223T16!) -6866002  10-0666312 
0-2220851  9'6S63772  10-0667069 
0-2217988  9-6861541  10-0667827 
iO-2215125  9-6859309  10  06(;8585 
,0-2212263  9-6857076  10  0669344 

Tang.  ‘Verseds.  Cosec. 


^09) 

I2.|  Cosine  1 1 
;rJv-9335306 
9-9374571 
9-9373847b» 
„ 9-9373116 
'::J9-93723S. 
.!:|39-9571653  55 

_-l9-937092l  u 
I yA 

-.,,J9-937018!..S3 
:™  9-9J6945i>  j2 
9-9368722  51 
j ’*  9-9.367988  50 
'■’%-9367254i 
^3-9366519  48 
19-936,5783  47 
'■{'79-9365047  36 

3if29-936431 1 4.5 

'■369-9363574  44 
3;|%-9362836  43 
9-9362U98  42 
'□9-9361360  41 
^■^■49-9360621  40 
'7 '9-9359881  39 
3^9-9359141  38 
9-9358401  57 
9-955766(1  36 
I,,  9-9356918  35 
9-9356177  ,74 
I”  9-9355434  .33 
9-9354691  32 

^’3  9.g35394ji3| 

”7j9-9353204  30 
. 9-9352459  ’a 

^□9-9351715  2.8 

'«;9-935iI969  27 

'■*®9-935(i-22..  26 
9-9349477  25 
ly_  9-9348730  24 
9-9.347983  23 
9-9347-2.35  22 
:-r3  9-934648(  21 
;■!“  9-9345738  20 
-tn  9-93+4988  19 
^50  9-9344'238  19 
I ' 9-9343488  17 
I-?;  9-9342737  16 
'■^'  9-9341986  15 
:^*9-9311234  14 
‘5*9-9346482  13 

153  9-11353720  12 

' 9-9338976  1 1 

154  9-9338222  1 
l-’5  9-'5337467 
1^9-9336713  8 
ll®  9-9335957  7 
35®  9-9335201  6 

' , ® 9-9334445 
11^  9-9333688 
1"^-9332931  ; 
l-;5  9-9332173 
9-9331415  1 
'5^  9-9330656  0 

D.  Sine 


.Sine  IDiflCover!- 


;--l+s42Ui 
4839649 
4837158 
4834667 
14832 1 76 
«^fl4829686 

2489^-'''’'' 

^J«^4824707 

48222 IS 
,;«8  4819731, 

;^p4814754 

?t??l4807295 
48048(19 
, , 4802324 

■‘'JfPai!' 

4794870 

4792387 

4789904 

•t«iS9 

“t«^"3014 
4772534 
*770055 
*767576 
2^:^4765097 
2^:^4762619 
247- *760141 
'4757664 
2*::  4755187 
,l:i  *752710 
4750234 
:t:^  *747759 
2"«  4745283 
,4742809 
-JZ*  4740335 
,2*:*  473786 1 
-*Z*  *735387 
4732915 
4730442 
.,.--*727970 
2*  ‘ r 4725498 
«7 1 4723027 
4720557 
2* ‘>  4718086 
2*^4715617 
-4713147 
^4^;  471067^ 
‘^“4708210 
4705742 
]Y'l  i703274 
4700807 


•9416041 

•940664616012566 
•9.197262 
■9:)87889|602i>4iH'l 
•9.'>78527|6024454 
•9369 17f 
93598J5 
■935P50:J6016154| 
9.14I185|6040.12:J 
■9131876 
9322578  60482661 
9311290  605224o! 
9304013  6056215; 


•9294746 

•9285490 

•9276244 

•9267009 

•9257784 

•9248570 

•P219166 

•9-;3(M73 

SSiiOOOO 

•92I1H17 

•9202655 

•9193503 

•9184362 

•9175230 

•9166110 

•9156999 

•9147899 

9138809 

•91297'2? 

•9120659 

•9111600 

•9102551 

•9093512 

•908U83 

■9075464 

•9066456 

•9057457 

•9048469 

•9039491 

■9030522 


606019211 
6064170  1 
6068149  1 
6O72l30|l 

6076112.1 
6080095  1 
60840801 
6088067"  1 
6092054  1 
60P«j43  I 

61000.34.1 

6104026.1 
6108019  1 
6112014  1 
6116011  1 
6120008  1 
6 1 240071 1 
6128008  1 
6I.32010|1 

6136013.1 

ouoois!* 
6144024  1 
6148032  I 
6I52041|I 
61560521 
6160064  1 
6164077  1 
6168092  1 

6172108.1 
6176126ll 


9021564  618014.5' 
9012616  6184166' 
9003678  61881881 
8994750  619221  li 
8985332  6196216; 
8976924  6200263 
8968026  6204291] 
8959138  6208.120 
89.50‘>59  621 '2.15 1 
8941391  6216.183 
8932532  6-2-20417 
8923684  62-24452 


■8914845 

■8906016 

•8897197 

•8888388 

•8879589 

■8870V99 


16228488 

6232527 

|6236566 

,6240607 

16244650 

B248694 


■6642795 

■6631834 

•6620884 

•6609945 

■6599016 

•6588097 

■6577189 

■6566292 

•6555405 

•6544529 

•6533663 

■6522808 

•6511963 

■6501128 

•6490304 

•6479490 

■6468687 

•6457893 

•6447111 

■6436338 

•6425576 

•6414824 

■6404082 

•6393351 

•6382630 

•6371919 

•6361218 

•6350528 

•6339847 

•6,129177 

•6.118517 

•6307867 

•6297227 

•6286597 

•6275977 

•626536S 

■6'254768 

•6244178 

•6233599 

•6223029 

■6212469 

•6201920 

•6191380 

■61808,50 

•6170330 

•6159R'2n 

•6149.120 

■6138829 

•6128349 

•6117878 

■6107417 

■6096966 

•6086525 

■6076094 

•6065672 

•6055260 

■6044858 

•6034465 

•6024082 

■6013709 

■6003345 


8353643  1 

,508?“Zi“ 


Dif  l Vers.  I Secant ' 


Cosec.  ICovers  Dif  I Sine  | ' 


;i  Deg. 

Sine 


l.OC.  SINES,  &C. 


•7S2I8I4 


S)'15233848 


9-7225881 


Cosec.  IVerseds. 


10-2881607  9-1548276  9-77877371 
10-2879505  9-1552831  9-77905911 
10-2877404  9-1557382  9-7793459' 
10-2875305  9-1561931  9-7796318 
10-2873208 9 1566477  9-77991 77 
10-2871111  9-1571021  9-780-2034 
10-28690 17  9-1 575562  9-780489 1 
10-2866^3  9-1580101  9-7807747 
10-2364831  9-1584637  9-7810602 
10-2862740  9-1589171  9-7813456 
10--2860651  9-1593702  9-7816309 
1 0-2858563  9 - 1 598230  9 - 78 1 9 1 62 
10-2856476  9-1602756  9-782-20I3 
10-2854391  9-1607280  9-78-24864 
1 0 -2852307  9 - 1 6 1 1 800  9 - 78277 1 .3 
10-28502-24  9-1616319  9-78;50562 
10-2848143  9-1620835  9-7833410 
10-2846063  9-I62534S  9-7836-258 
10-2843985  9-1629859  9-7839104 
10-2841908  9- 1 634367  9-7841941 
10-2839832  9-1638873  9-784479 
10-2837757  9 - 1 643376  9-7847638 
10-2835684  9-1647876  9-7850481 
10-2833613  9-1 65-2374  9-7853323 
10-2831542  9-1656870  9-7856164 
10-2829474  9-1661363  9-7859004 
10-2827406  9-1665854  9-7861844 
10-28-25340  9-167034-2  9-7864682 
10-28-23275  9-16748-28  9-78675-20 
10-2821-211  9-1679311  9-7370357 
10-2819149  9-1683791  9 7873193 
10-2817088  9-1688269  9-78760-28 
10-28150299-1692745  9-78788i>3 
*9  10-281 -2970  9-16972189-7881 696 
10-2810914  9-1701689  9-7884529 
10-2808858  9-1706157  9-7887361 
10-2806804  9-17106-23  9-7890192 
10-2804751  9-1715086  9-7893023 
10-2802700  9-1719547  9-789585-2 
1 0-2800650  9 - 1 7-24005  9-7898681 
10-2798601  9-1728461  9-7'.<01508 
10-2796553  9-1732914  9-7904335 
10-2794507  9-1737365  9-7907161 
10-2792462  9-1741813  9-7909987 
10-27904199-17462599-7912811 
10-27883779-1 750703  9-7915&55 
10-2786336  9-1755144  9-7918458 
1 0 -2784296  9 - 1 759582  9 -79-2 1 -280 
10-2788258  9-1764018  9-7924101 
10-2780221  9-1768452  9-7926921 
10-2778186  9-1772883  9-7922741 
10-2776152  9-1777312  9-7932560 
10-2774 1 1 9 9-1 78 1 738  9 -7935378 
10-2772087  9-1786162  9-7938195 
10-2770057  9-17905849-794101 1 
10-2768028  9-1795003  9-7943827 
10-2766000  9-1799419  9-7946641 
1 0 -2763974  9 - 1 803833  9 -7949455 
10-2761949  9-1808245  9-7952268 
10-2759925  9 1812655  9-7955081 
10-2757903  9-1817061  9-7957892 


Tang. 


Covers. 


9-6S57l>76 


y-6H54843 


9'685‘i6U9 


9 •6850374 


9-684813 


9-684590*^ 


9*6843665 


9*6776198 


9*6771676 


96769413 


9-6767150 


9*6764886 


9*6762622 


9*6760356 


6758090 


9*6755823 


9-6753555 


9-675128 


9*674901 


9-6744476 


9*6742205 


9*6739932 


9*67331 1 


9*6730835 


9*6728558 


9*6724003 


9*6721725 


Csii) 


D.f  Cosine 


Secant  • Covers.  * CoUngJDifI  Tang.  iVerseJs.l  Cosec.  ID.I  Sine 


'SQEBQQ^^BSBSH! 


(312)  32  Deg.  NATURAI.  SINES,  &C. 


Sine  lUil  ICover.sl  Cosoc.  ITang.  ICoCang.  | Secant  | Vers. 


S'2>)9I9J 
V)016A!'  j 
>30412.';  j 
i.306591  j 
>309053  2 
>31  1521 
53 1 3980'; 
5.316450  2 
5318913,^ 
5321.376 
532.3S39 
5.326;«)1  2 
5328763  ‘ 
5331224  2 
5333685  ,, 
5336145.2 
5338605  „ 
.5341065; 
5343523  ^ 
5.345982  ; 
5348440  ; 
'..350898; 
4353355  , 
53.5.58 12), 2 
535S-268i 
5360724U 
556.3179; 
536.56341; 
5368089  ; 
5370543  ; 
5372996"' 


4668776 

4666315 

46638.55 


462'2098 

4619646 


4612292 

4609842 

4607392 

4604942 

4602493 

46(KXI45 


.53779021; 

.53,803541; 

2306i; 
.>3352571, 
'387708' 
.SSPOIShIj 

539505.S  ; 
.ft97507  ; 

41  5399955 

42  540240.3  ' 

43  5404851 

44  5407298  ; 
5409745  ; 
5412191 
3414637  2 

17082 

5419527  2 

21971 
5424415  ; 
'>426859  ; 
429302  ; 
5431744  • 
■>4311,87 
54366'28  ' 
5439069  ; 
>441510;' 


4563372 

4560931 


4,558490 


4556049 


4553610 


CosinclDifl  Vers.  I 


•885324916256786 
■884448916260834 
■8835738 
•8826998162689,35 
•8818266 


•8809.545 
■8800833 
•8798131 
•8783438 
•8774355162932741 
•8766082  6297336 


•8757419 

•8748764  6305464 
•8740120  6:)09.530r 
•8731485  631359sl 
■872285 
•8714244 


•8705637 
•869904O|6329383l 
■86884531(5333959 
•8679875 

•8671.30616.3421 13 
866274 


•8654197163.50274 
•864565 

•8637126163.58441 
•8628605 
•8620O9r 
•861 159l>i6370703 


•860:H»9 

•859461  216378885 
•8586138 
•857767216387073 
■8569‘2I6 
•856076916395267 


•8552331  6399366 
•8.543903  6403467 
•85.35483  6407569 
•8527073  641 16731 
•8518672  6415779 
•8510281  (5419886 


•8501898  64239941 
•8493525  6428105 
■8485161  6432216 
•8476806  6436329 
■8468460  6440444 
•84601'23  6444560' 


■8451795  6448678 
•8443476 
■8435166  6456918 
•8426866  6461041 
■8418574  6465165 
■8410292  6469290 


8402018 
8393753 

838549816481676 
8377251 

836901316439941 
8.360785 


■6(103:)45 

•5!>!i299l 

•59e2647 

•5972312 

•5961987 

•5951672 

•5941366 

■5931070 

■.5920783 

•5910505 

•59002')8 

•5889979 

•5879731 

-.5869491 

■5859961 

•5849041 

■58.38830 

■5828628 

•5818436 

•5808253 

■5798079, 

•5787915' 

■5777760: 

•5767615 

■575-4791 


574735a 
57372341 
5727126 
5717026, 
5706936 
5696856 
5686784 
56767'22 
.5666669 
5656625 
5646590 
5636564 
5626548 
5616540 
5606542 
5596552 
5586572 
5576601 
5566639 
5556685 
5546741 
5536806 
5526880 
5516963 
5507054 
5497155 
5487264 
5477383 
5467510 
5457647 
5447792 
5437946 
5428 1 08 
5418‘280 
5408460 
5398650 


79178411J19519 
793928 
796074 
17982-J 

180037911405691 
I802i23ll527235 
80M76il 548781 


8219661541170 
824135  1542722 
826306  1544274 
828479 1545828 
830654  1547.382 
8328.30  15489.36 
835008  15,5<,>492 
337188  1552048 
839370  1553605^ 
841554  15.55162 
843739  1556721 
845927 1568280 
848116  15.59839 
8.50.307  1561400 
852.500  156'2961 
854694 1564523 
856890  1566086 
859089  1567649 
861289  1569213 
863490  1570778 
865694  1572343 
867900  1573909 
870107  1575476 
872316 1577044 
8745271.578612' 
8767401580181 
878954  1581751 
881171  158.3321 
883389  158489*2 
885609  1586464 
887831  1588037 
890055  1589610 
8922801591184 
894508  1592759 
896737  1594334 
898968  1595910 
90I20I  1597487 
903436  1 599064 
905673  1600643 
907911  1602222 
910152  1603801 
912394  1605382 
914638  1606963 
916884  1608545 
919132  1610127 
921381 1611710 
923633  1613294 


Tab.  10. 


8480481.  ‘ 
34j8478939p- 
,44  8477397  .581 
344  8475853  571 
344  8474309  ‘ ' 
54,;  8472765 
54S4712195* 
,4..  *469673  .53 1 
349  8468126  52 
340  8466579.51 
34^  8465030  50 
34;  8463481 
33',  8461932 
8460.381 
,:„84588.-!0  46 
8457278  45 
8455726  44 
,34  8454172  43 
3.4  8452618  42 
J 8451 064  ■*! 
,,>449508  40 
8447952'39 
8446.395  39 
,,g  8444838  37 
,,>44327936 
.,38441720  35 
8440161  34 
L 8438600  33 
8437039 32 
^^.>435477  31 
5W  *'‘3.3914  30 
,,.  8432351  29 
8430787  28 
„^8429222  27 
■,“)lg42765T26 
8426091  25 
56>'-'‘52424 
8422956  23 
,*>421.388  22 
^*>41981921 
■„'184I8249  20 
,'>416679 
3.1,^8415108  1 
,1.84135,36  4“ 
(;>41 1963  1 
,'^84103901 
,,,8408816  14 
,,.  8407241  13 
8405666  1 
8404090  1 1 
8402513 
8400936 
,Z>399357  . 

8397778  ' 

" 8396199 
3!!  839.1618 
8393037 
83914.55 
„>389873  2 
X^  8388'290  1 
*”8386708 


Secant  iCotan.l  Tang.  | Cosec.  ICovers|Difl  Sine 


Deg.  57. 


32  Deg. 


LOO.  SINES,  &C. 


(313) 


' I Sine 
"d9^‘24«097 
I 9-7-2MI18 
2972+6138 


9-72+8156 
9-7250174 
9-7252189 
619-725+904 
9-7256217 
9-7258229 
9 9-72602+0 

10  9-72699+9 

1 1 9-726+257 
1-2  9-7266264 
13  9-7268269 
1 + 9-7270273 

15  9-7272276 

16  9-7274-278 

17  9-7276278 

18  9-7278277 

19  9-7280275 

20  9-7282271 
9-728+967 
9-7-286960 

23  9-7288250 
2+  9-72909+4 
25  9-7292234 
2^9-7294223 
9-729621 1 
28(9-7298197 
•29  9-7300182 
9-7302165 
9-730+1+8 

32  9-7306199 

33  9-7308109 
3+  9-731008' 

35  9-7312064 

36  9-731+0+0 


2021 

2020 

2018 

-2018 

2015 

2015 

2013 

2012 

-2011 

'2009 

2008 

2007 

■2005 

■200+ 

2003 

2002 


10 -2729727  9-1878505 
10-27'27724  9-1 882876  9 
•>non  ■U‘2725722 9-1887-2459 
10-27-237-229-1391611 


9-7316015 
38(9-7317989 
39(9-7319961 
9-7321932 
9-7323902 
42  9-7325870 


9-7327837 

9-7329803 

9-7331768 

9-7333731 

9-7335693 

9-7337654 

9-733961+ 

9-7341572 

9-73+3529 

9-73+5+85 

9-73+7++0 

9-73+9393 

9-73513+5 

9-7353296 

9-73552+6 

9-7357195 

9-73591+2 

9-7361088 


Cosine  iDif 


Oil  Cosec.  VerseJs. 


10-27579113  9-1817061  9-7957892 
10-2755882  9-1821+66  9-7960703 
10-2753862  9-1825868  9-7963513 
1 0-275 1 0+4  9 - 1 830268  9-7966322 
10-27+9826(9-183+6659-7969130 
7971938 
797+7+5 


10-2747911 

10-27+5796 

10-27+3783 

10-2741771 


10-2737751 

10-2735743 

10-2733736 

10-2731731 


9-18390609 
9"18+3+52|9 
9-18478429 
9-1852230  9 


7977551 

7980356 

10-27397 60(9- 1 8566 1 5 9 -7983 1 60 
798596+ 
7988767 
7991569 


9-1860998  9 
9-1865378  9 
9-1869756  9 
9-187+132  9-799+370 


1 0-272 1723'9- 1895974 

10-271972519-19003369 

IO-2717729i9-l904695 


1988 

1986 

1985 

1983 

1983 

1981 

1980 

1978 

1977 

1976 

1975 

1974 

1972 

1971 

1970 

1968 

1967 

1966 

1965 

1963 

1964 
1961 
I960 
1958 
1957 
1956 
1955 
1953 
1952 
1951 


Secant 


Tang. 


Oif 


1999 
1998 

10-271772919-1904695 
10-2715733(9-1909051  9 
-■'  10-27137409-19134069 
10-2711747  9-1917758  9 
10-2709756  9-1922107  9 
,-  10-2707766  9-1926+549 

I QM  ’ 0-2705777  9-1 930799  9 
10-2703789  9-1935142i9 
10-2701803  9-1939+82  9 
10-26998139-19438199 
10-2697835  9-19+8155  9 
10-2695852  9-1952488  9 
10-2693871  9-1956819  9 
10-2691891  9-1961 1479 
10-2689913  9-1965+73  9 
10-2687936  9-1969797  9 
10-2685960  9-19741189 
10-2683985  9-1978+37  9 
10-2682011  9-198275+9 
10-2680039  9-1987068  9 
10-2678068  9- 199138(»9 
10-2676098  9-1995690  9 
10-267+1309-19999979 
10-2672163  9-20043029 
10-2670197  9-20086059 
10-2668232  9-2012906  9 
1 0-2666-269  9-201720+9 
10-266+307  9-2021+99  9 
1 0-2662346  9-2025793  9 
10-2660386  9-2030084 
10-2658+28  9-2034373  9 
10-2656471  9-2038660  9 
10-2654515  9-20+2944  9 
10-2652560  9-20*7226  9 
10-2650607  9-2051506  9 
10-26+8655  9-2055783  9 
, 1 0-26+6704  9-2060058  9 

10-26++754  9-206+331  9 
g"  10-26+2805  9-2068602  9 
oIr  1 0-26+0858  9-2072870  9 
10-2638912  9-2077136  9 


-7997170 
1999970 
-800‘2769 
-8005567 
-800836.5 
-801 1161 
-8013957 
-8016752 
-80195+6 
-80-32.3+0 
-8025133 
-80279Z5 
-8030716 
-80335U6 
-3036296 
-8039085 
-8041873 
-80++661 
-80+7+47 
-8050233(, 
-8053019 
-8055803 
-8<<58587 
-8061371 
-8064152 
-8066933 
-80697 1 4 
-8072494 
-8075273 
-3078052 
-808082s 
-80836+16 
-8086383 
•8089158 
-8091933 


2811 

■2810 

2809 

2808 

2808 

280' 

2806 

2905 

2804 

2804 

2803 

•2802 

2801 

2800 

■2800 

2799 

2798 

■2798 

■2796 


•809*707 
-809748(1 
8KXI253 
-8103025 
•8105796 
•8108566 
-8111336 
-8114105 
•81 16873 
-SI  196+1 
•8123+08 
•814517+ 


10-20+2108 
10-2039297 
10-2036487 
10-2033678 
10-2030870 
10-20-28062 
10-2025-255 
10-20'224+9 
10-2019644 
IO-2016H40 
10-2014036 
10-2011233 
10  200843 1 


I0-200.5630 

I0-2(H)2830 


6692030 
6689741 
10-2000030  9-6687450 
9-6685I5P 
6682867 
6680574 


2796 

2795 

2794 

•2794 

27*8 

2792 

2791 

2790 

2790 

2789 

2788 

2788 


2786 

2786 

2786 

2734 

2784 

•2783 

2782 

781 

2781 

2780 

2779 

2779 

2777 

2777 

37- 

2775 

2775 

2774 

2773 

2773 

277-2 

2771 

2770 

2770 


2769 

2768 

2768 

2767 

2766 


Covers.  Coting.l  Dif 


Co  tang. 


Covers. 


9-6721725 

9-67194+5 

9-67I7I65 

9-6714884 

9-6712602 

9-6710319 

9-670803b 

9-0705752 

9-6703467 

9-6701181 

9-6698895 

9-669660- 

9-6694319 


10-1997231 

10-1994+33  9 

10-1991635  9 

I01998839  9 

10-1986(43  9 

10-19832+8  9 

I0-1980+.5+9 

10-1977660  9 

10-197+8879 

10-1972075  9 

10-196928*  9 

10-1966+949 

10-19657(4  9 

10-1960915  9 

10-1958127 

10-1955339 

10-19.52553 

10-1949767 

10- 1 94698 1 

10-1944197 

10-1941413 

10-1939630 

10-1935848 

10-193306 

10-1930286 

10-1927306 

I0-19247-27 


10-1921948 

10-1919171 

I0-19I689+ 

10-1913617 

I0-I9I08+21 

10-1908067 

10-1905293 

10-1902.520 

10-1899747 

10-1896975 

10-18942(4 

I0-I89I434 


10-1888664 
10-1885895 
10-1883127 
10-1880359 
10- 187759-2 
10-187+8-26 


Tang. 


6679281 

6675986 

6673691 

6671395 

6669098 

6666801 

666+502 

6662203 

6659903 

66576U3 

6C.5530I 

•6652999 


6650696 

66+8392 

6646087 

66+3-781 

G6.+1475 

66.19168 

’66.5686(( 

66.-I4552 

6632242 

6629932 

6627621 

6605309 


9-6622996 

9-6620683 

9-6618368 

9-66I6(«3 

9-6613737 

9-66II+2I 

9-6609103 

9-6606785 

9-660+466 

9-66021+6 

9-6599825 

9-659750+ 


9-6595IS2  I 

9-6592858 

9-6590S33 

9-658821 

9-6565884 

9-6583558 


Secant  ID.  Cosine 


10-0715795 

10-0716585 

10-0717375 

10-0718166 

10-071 895' 

10-0719749 

10-07205+1 

10-072153+ 

10-0722127 

10-0722921 

10-0723715 

10-072+510 

10-0725305 

10-0726101 

10-0726897 

10-0727694 

10-0728491 

I0-(I729289 

10-0730087 

10-07.50886 

10-0731686 

10-0732486 

10-0733286 

10-0734087 

10-0734888 

10-0735690 

10-0736493 

10-0737296 

10  0738099 

10-0758904 

10-0739708 


90  i 
79o(; 

791 

91 

92 

792 

793 
793 

94 

704 

795 

795 

96 

96 

797 

9- 


10-0740513 

I0-074I3I9 

10-(J742I25 

10-0742931 

10-0743739 

10-0744546 


10-0745354 
I0  074G163 
10-07+6972 
10-07^7789 
10-07+8.592 
10-07+9+03 


I0-07502U 
10-0731026 
10-0751839 
10  0752651 
10-0753465 
10-075+279 
10-075.5093 
10-07.55908 
10-0756723 
10-0757539 
10-07.58356 
10-07591 


0-075999( 

10-0760809 

10-0761627 

0762++6 

10-0763266 

10-0764086 


0 10 


9-928420560 
9-928341559 
9-92826-25  38 
9-9-281834'57 
9-928104356 
9-928025!  55 
9-9279+5934 
9 9278S66'53 
9-9277873I52 


9-92770' 


179I5 
9-9276285|50 
9-927549049 
9-9274695+8 
9-9273899|+7 


9-927310346 
9-927-2.106  45 
9-9271509  44 
''9-927U711  +3 
''^9-92699i;0_S( 
■y9-9269lN(>il 
“^,9-926»3r4'40 

39-9207514:39 

3:9-9266714  38 
““'19-9265913 
9-9265112 
(p-926+310 
9-9263507 
9-9262704 
9-9261901 
9-9261096 
9-9260-29230 
9-925948729 
9 925868 1 '28 
9-9257875'27 
9-9257069'-26 
9-9256261(2. 
9-9255+54^24 
9-9254646:23 
9-9253837,22 
9-9 253028:21 


801 
802- 
803' 

805 
80.1' 

805 

804 

805 

806 
8(16 
806 
808 

807 

808 
809 

809 

810 
810 
811 

8Iir 1 

19-9249786  1 

*'q.( 


9-92522I8  2(J 
9-925l+08'l9 
9-9250597-18: 


.,„9-924897+,16 
Xg  9-9248161  15 
“ ‘9-9247349,14 
“ '9-9346535|13 
“JJ. 9-924572 1 12 
a,  j9-9944iX)7  11 
“ '(9-9244092  1( 
* '9-9243277 
a S 9-9242*61 
XX, 9-924 164+ 
|;^9-9'240827 
a,o!9-»i»400I0 
alp9,-««i919I 
a g9-9«8373 
“i^-9|^755+ 
“‘,^9i3673+ 
’^-"i9-9235914 


Verseds.  Cosec.  (D.l  Sine 

Deg.  57. 


(314)  32 


’ I Sine  E 


n55S469«.t: 


Dc't 


Covers 

“ wiitiTn 

i WS73I 
^UR-293 
f «+38,5;, 
:!;  45-VUI7 
-i.sssoso 

3d 

4336544 

4534108 

i.  453167'.' 
" 452P337 
" 459680'J 
" 4.594368 
L 1521034 

4510.501 
4517068 
" 4514635 
45122153 
jj  4.509772 
,,  45(17341 
’,'4.504010 
' 4502480 
, , 4500050 
i4076'il 
(405103 
i40'.’764 
44903.57 
1487000 
:;.44s548.' 
, . (483056 

j,  i48l'6.'?0 
■'  447820  5 

*475780 
4475,3.55 
” 4470031 
; , 446850S 
(4(Ki08,5 
(463662 
4461240 
44,58818 
; 44.56307 
; 4453976 
t"  445 1 556 
4440136 
•4446717 
'4444298 
'4441870 
° 44.30461 
[.14437044 
'4434627 
.4432210 
^4429794 
W27379 
7 4424964 
[^  442'2549 
,’4420135 

i 441 7721 
’■V4r5no8 
;;  4412895 
' j|UI04S3 
44<S8071 


NATURAL  SINES,  &C. 


Cosec.  Tiing. 

•835'?565;«498'il2 
•Rn44354l6502”>5(^ 
•8536152iS506490 
•8327959|f^51063J| 
•8319774^514774 
•8311599 65I89I8 
•8303432  6523(164 
■8295274  652721 1 
•8287125  6531-360 
•8276985  653551 1 
•8270854  6539663 
•8262731  6543817 
•8254617  6547972 
•8246512  6552129 
•8238416  6556287 
•8230328  6560447 
•8222249  656 1609 
■8214179  6568772 
•8206118  6572937 
•8198065  6577103 
•8190021 6581271 
■SI 81 985  6585 U1 
•8173956  6589C12 
•8165940  6593785 


8157930  6597960 
SI49929  66021.364 
SI  41937  66063 13 
SI  i:i95’5  6610492 
8 1 •2.5977  6614673 
SI  18010  6618856 
SI  10052  6623040 
3102102  6627225 
8094161  6631413 
80S622S  <^63560 1 
8078304  66-39792 
8070388  6643984 
8062481  6648178 
8054582  6465  2 3 73 
.S046691  6656570 
S038809  6660769 
8030935  6664969 
8023070  6669171 
80152136673374 
8007365  6677580 
7999524  6681786 
7991693  6685995 
7983869  6690205 
7976054  6694417 


7968247 

7960449 

7952658 

7944876 

7937102 

7929337 

7921580 

7913831 

7906090 

7898357 

7890633 

7862916 


6698630! 
67028451 
6707061  i 
6711280; 
6715500' 
6719721 
6723944 
6728169 
6732396 
6736624 
6740854 
6745085 


Corang,  j 
r539S657)j 
1 -5388843; 
1 -53790541 
1 -5369270 
1 -5359494 
I '5549727 
1 -5339969 
1-5330219 
1 -5320479 
1-5310746 
1 -530 1 02.3 
1-5291308 
1 -5281602 
1-.S271904 
1-5262215 
1-5252535 
1-52W860 
1 -5233200 
I -5223545 
1*5213899 
I >204261 
1-5194632 
1-5185012 
.1  *5 1 7.si00 
1 '3165796 
l^l.Si'.'JOl 
l'3U66U 
I•3I371M6 
l•3ll!7^66 
I '3 1 1 7903 
1 '3108332 
I ■.•>098807 
l'.>089'271 
1 -307974:11 
1 5070'i‘’4l 
I'.inoOTl.'l 
1-303121O 
1-3041716 
1 •303'>a'.’9 
l'50i!2731 
I -.301  7'.’89| 
l'50O38'21 
1 -4994367 
1 ■4984993 
I -4973486 
1 -4966038 
1 -4956637 
1 -4947293 
1-4937829 
1 •49284'20 
I •49190:19 
1 -4909639 
I -4900288 
1 -4890923 
1-4881570 
1-4872223 
1 -4862884 
1 '48333.34 
1'4844'231 
1-4834916 
1-4823610 


Secant  Vers.  Uif  I Cosine 


19'.>:1633  1613294 
1925886  1614879 
1928149 1616464 
19303991618030 
193'2658  1619637 
1934918  1621223 
19.37181  1622813 
1939446  162440'9 
1941712  1623991 
1943980  1627382 
1 94623 1 1629173 
1 948523  1 630764 
1930796  1632337 
19,33072  1633950 
193.3.150  1633.344 
1937629  16.371.38 
1939911  16387.34 
1962194  16403.30 
1964479  I64I9'26 
1966767  164.3324 
19690.36  1643122 
197l:(46  1646721 
197.3639  1648320 
19739:44  1649920 
1978230  1631521 
1980329  163312.3 
1982R‘>9  16547'.>3 
19831.31  1636,32.3 
19874.33  1637932 
1989741  16.39537 
I99'J049  1661142 


1980329  163312.3 
1982R‘>9  16547'.>3 
19831.31  1636,32.3 
19874.33  1637932 
1989741  16.39537 
I99'J049  1661142 
1994.359  166''748 
19'.‘6671  1664334 
1998983  166,3962 
2001:100  1667570 
2003618 1669178 
2003937 1670788 
2008238  1672398 
2010382  1674009 
2012907  1673620 
2013234  1677232 
2017563 1678843 
2019894  1680439 
2022226  1682073 
2024361  168.3688 
2026898  1685.304 
2029236  16869'>0 
2031377 1688337 
203:1919  1690153 
2036264 1691774 
2038610  1693393 
9040958  1693013 
2043308  16966,34 
2045660  16982.33 
2048014  1699877 
20.30370  1701300 
20.32728  1703123 
2033088  1704748 
203743C  1706.372 
2039814  1707998 
2062179  1709624 


1682073 
1 683688 
1685.304 
1 6869'>0 
1688337 
1690153 
1691774 
1693393 
1693013 
16966,34 
16982.33 
1699877 


8386706 
8,'J83121 
;®-^8383536  3r- 
^“-8:1819.30  3 
il'  8380363  56 

8377187  ,34 
, , . 8375598  33 
8574009  52 
837241831 
" 8370827 50 
*-'8369236'^ 
[-9;;  3.367643  . 

8366050U7 
'"8.364436|46 
’ 8362862 
8361266 
'■“83,39670  43 
[''“8338074  42 
,,g  8336476  41 
^^“8334878  40 
^''83.33279  39 
8.351680  38 
““‘,  8330080  37 
8348479  36 

83452731? 
8343672 
[;  T'8342068 
,’“'18.340463 
[[.[[[“  8338838 

1 enc  1’J.’5646 
“ “ 8.334038 
“““  83.32430  ., 
8330822 '23 
[“[“8329212^4 
832760'2 
“ 83239911 

832438 
. ;f'H32276a 
“ ';8.321133 

“ 78319541  , 
ioI4 

8317927  I 
“ '8316312  r 
“ .8314696 
“ yS3I3080  ' 

“ ' 8311463,  . 

7 “8309845  I 
lol9 

6308226  1 
8306607  I 
8304987 
“t  8303366 
“•‘8301743 


CosinelDifI  Vers.  I Secant  ICotan.l  Tang.  I Cosec.  ICoverslDifl  Sine 


eg- 


Sine 


736I0B8 . 
■736303S 
T364976 
7366918 
368859 

5 9-7370799  ' ’ 

6 9-7372737  ^ 

7 9-737+675  , 

8 9-7376611 

9 9-73785+6 

10  9-7380+79 

11  9-7382+12 

12  9-738+3+3  j 

13  9-7386273  , 
I+9-7388-201 
159-7390129 
16  9-73920+5 
17|9 -7393980  g" 

9-739590+ 

19  9-7397827  ,gg, 
>0  9-73997+8  ,g,:‘J 
il  9-7+01668  gf"i 

22  9-7+03587  9 J 

23  9-7+05505  g ? 
2+9-7+07+2. 

15  9-7+09337  ,g,.  I 

26  9-7+11251  g ’I 

27  9-7+1316+  g 
289-7+15075  ,g  ' 
29  9-7+16986  i '' 
109-7+18895  Jg"* 

31  9-7+20803  , gl 

32  9-7+22  7 1 0 
13  9-7+2+616 
I+9-7+26520I 

15  9-7+23+23 

16  9-7+30325;’"- 
57  9 -7+322-26,  g,„' 
18  9-7+3+1-26 

59  9-7+3602+ 

10  9-7+37921  gg! 

11  9-7+39817  ggt 

12  9-7++17.2;^g-5 

13  9-7++3606,„g„ 
1+9-74+5+98 

15  9-7+47390 

16  9-7++92K0  "•“! 

17  9-7451169  “°i 

18  9-7+53056 

19  9-7+5+943,  „.J 
>0  9-7+56828  ™ 
319-7+58712 
5-2:9-7+60595 
539-7+62+77 
5+9-7+6+358 

55  9-7+66237 
'6  9-7+68115 

57  9-7+69992 

58  9-7471868  °Z, 

59  9-7+737+3  ®I7 
50  9-7+75617 

Cosine  iDif 


Cosec.  |v’erscds.| 


O-26389129-20771.36U 

0-21136968  9-208 1 +IK.  9 
0 263502+ 9 -2085661  9 
0-2633082  .1-2089920  9 
0-2631 1 + l 9-2011+177  9 
0-26292O1  9-21198+32  9 
0-2627263  9-210268+  9 
0-2625325  9-210^934  9 
0-2623389  9-21 11 182 !' 
0-2621 +.5+ 9-2 1 1.5+28  9 
0-2619521  9-2119671 9 
0-26175889-2125912  9 
0-261.5657  9-2I28I5I  9 
0-26l37->7  9-2l323SS  9 
0-261 1799  9-21.36622  9 
0-2609871  9-21+08.1+9 
0-26O79+5  9-21+508+ 9 
0-  26060-20  9-21+931 1 9 
0-260+096  9-2153.537  9 
O-2602I73|9-215776(i9 
0-26(H)->.52  9 -2161981  9 
0-2.598332|9-2l66199‘9 
0-2.596+l3  9-217O+16|9 
0-2.59++o.5  9-217+63o'9 
0-2592579  9-217881219 
0-2590663  9-2183052  9 
0-2.5887+9  9-21872.59  9 
0-2.58683619-2191+6+9 
0-2.58+925'9-2I9.)66H9 
0-258.301+9-219986819 
0-258110.5|9-220+067  9 
0 -25791 97  9 -2208263!« 
0-25772So'9-221‘2+58  9 
0-257538+9-2216650  9 
0-2.573+HO'9-22‘208.59  9 
0■257l577  9-^22.50■i7  9 
0-2,509675  9-2-229212  9 
0-256777+  9-22333969 
0-2.56,587+  9“2237577'9 
0-2.56-1976'9 -22+ 175,519 
0-2562079  9-22+5932'9 
0-2.560183  9-2'2.50100'9 
0-2558288  9-225+279j9 
0 -2.5.5639+  9 -22584+9  9 
0->.5.5+,50-2  9-2262617'9 
0-2552610  9-2>667S2'9 
0-255O720'9-227O9+6l9 
0-25+8831  9-2-27.5I07, 9 
0-25469++  9-2279266  9 
0-254.50,S7'9-2283+23  9 
0-25+3172  9 2287.578  9 


-812517+ 1 
-8127939  I 
-81 3070+  , 1 

-8133+68  -'';:*  1 
-81.36231  Z:"-;  1 
-8138993 -,"-l 
-81  + 1755,-, I"- 1 
-81++5I6  I 
-8 1 +7277  i 
-8151KI36  ,I"g  1 
-8152795,};"-  I 
-8155.5.5+  1 

-81.5831  ij,};'^;  1 
-8161068',.,  ’ 1 
-816382+1,*,}"^  I 
•»l66580l,:l7?  1 
-8169335L}:"  1 
-8172>0S9  I 
-81 7+842. 1 
-Sn759.5|„;3„  1 
•81 803+7', I 
•81 83098 1 
•81S58+9|-;;'  1 
-SIH85991::' " I 
-81913+8;, 1 
•819+096!,;'  ,,  I 
•81968++}!*^  1 
•81 99.59-2  ,-,:^l 
•820-2338,},;:"  I 
■820.508+ 1 
■S-207829-,1I;7  1 
1 2 1+5 

■821057+1,.,.  I 
•82 1.13  IT,};;"  I 
■s2i6C60|,}::r  i 
•82I8R03.,}*}  1 
•s-2215+51};::  i 
■822+286!,:;::  1 
,4  <40 

•8227026  g 1 
■8229766;};;"  I 
■8232,5C5l,i;;i  1 
■823.52++I};::  I 
■8‘23-98il};;:  i 
■8'2+07191,;;;«l 
■82+3+,55  I 
■82+6191};:;:  I 
■82+89-26  1 

■82.516601-,;.:  1 
■8->5+np+',';;-;:  i 
■8-257i-27,,};;;i 
■H2,5P860'„.  I 
■8-26-.'.5w|};}-!l 
-82653-23 I 
•8*26H0A3l::',;;Ji 
•8'i70783' 


10*2535642  9-2504173 
10-2533763  9-230831 
1 0-253 1 8H5  9-231 2461 19-8278969 
10.-2530008  9-2316601 
10-2528132  9-2320738  9-8284423 
[ 0-2526257  9-2324874  9-8287 1 49 
10-2524383  9-2329007  9-8289874 

Secant  Covers.  Cotang.  iDif 


s 


24 


-8284423 


•8287149 


•8289874 


titang.  Lovers. 


1 8 7 4S2e‘)  9 -65  s:  155  8 ! 
18V2u6l|:o»*55>i23I: 
186929619-6578903' 
l866532}y-65'6574 
1863T0919-H57-,2*5l 
1861li07;9-657I91-i  1 

lb.58>;+5j9-636956!i; 
I8.55+8+I9-6567351 
U>.5-.'7-i3j9-656+9IS 
18+9961  9-6.56'+.58.5 
|8+73u5|9-6.560-J.5U 
ia+++46,9-6557915  ' 
I8+1689I9-C5.55579 
1838933  9 - 6.5533+‘> 
18'i6176:9-655U90+ 
lS:j.U->o;9-6.5+8.56i;l 
183066.5  9'6546-3-i7 
lb'/791 1, 9-6’, +3887 
18-+5158|9  65+15+6 
182'2+05'9-6539'>0+ 
1819653  9-6.5.16861 
lSI690.'9-6.53+.iIR 
181  + 151  9-6.53-.>17+| 
181 1+01, 9-6.5-.>ii8-29 
18086,5'2  9'6527+8.3 
180590+'9-6.5'251.36 
1 803 1 56  9 65-22789 
1800+08  9 ■65->0++l 
17976629-6518(92 
I79+916  9-6..5I57+2 
1792171  9 6513391 
1789+26  9-6511039 
1 786683  9-6.5(m6;:7 
17839+0  9-(i.5li6!i.3+ 
1781 197  9-6.5(.3960 
1778+.55  9-650162,7 
I77571  + 9-6+99-26'.- 
177297+'!I-6+96913 
1770-23+'9-6+9+556 
1767+95  9-6+912197 
176+756  9-6+898.-39 
1 76-201 9'9-6+87+79 
175928I|9-6+851  18 
17565+5  9-6+82757 
1753809  9-11+8039+ 
1751074  9-6  +78031 
17+83+o!9-6. 75667 
174560(19-6+73303 
17+2873|9-6+70937 
17+0I+nj9-6+6857I 
1 737+08  9-6466-2U+ 
173+677  9-6+63836 
17319+7;9-6+61+67 
17'29-’17rft-(459097 
17‘26+S7l9-6.+56726 
17-237,i9l9-6+5+355 
1721051  9-6+51983 
171830+9-6449610 
171.5.577  9-6++7236 
1712051  9-6+++861 
1710126  9-6++2486 

Fane.  Iverseds. 


0-0764086 
0-076490 
0-(»765728 
0-0*:66550 
0-0767372 
0-07i.8l9.5j""  9- 
0-0769018|_,,,}}9 
0-0769S42L2J  9- 
0-O77O606,.,,,  9 
0-077M91  „.,"9- 
0-0772316  9 

0-0773 1 +2  ',5  9 
0-0775968  a},  9- 
0-1177  + 795  a,',!  9 
0-0775623  a,::  9 
0-0776+51  :,}:9 
0-0777278L;;.  9 
0-O778l0!»ia;.g9 

0 07789381a.:,'  9 
0-07797681.,  9 
0-073059yL,J  9 
0-078 1+301:';;  9 
0-078-2-262;;;:  9- 
0 078309+l„v  9- 
0-0783927|a};  9- 
0-07S+76oL;,  9 
O-078559+lo.,:  9- 
0 0786+28  9 

0-0787->63:;:9- 
0-fl788098L.',9- 
0 078893+1^3;  9' 
0•07S977lL,;9• 
0-07906U7!a}a  9- 

0-079l++5io4K9 

0-07  922831a;;  9■ 
0•0795l22a;g9■ 
0-0793961  L3}9■ 

0■079+«0<lL4,')9' 
0-079j6+oL,,  9- 
0-0796481IL,,  9- 
0-O7y73‘2-2'a4.^9' 
0-079SI64!a(g!9' 
0-07990063439- 
0-07998+9  843  9- 


84  s » 

0-0802381  844  9 

0 -080322,5 L, a 9 
0-0804071 
0-OS04917 
0-0S0576 
0-0806610 
0-08074,58 
0-U808SU6 
0-0809155 
0-0810004 
0-0610854 
0-0811704 
0-0812555 
0-08 13406 
0-08 1 425b 


Co>,ec. 


■923.5914  - I 
•923509.'. 
-9-23  +272  .51 
•923345(.  .'.7 
•923262"  .'t 
-9-23  1 805.5.'. 
■9-2.'io9b-2  j-1 
•9-’5ii1.58.53 
-92-29334 
■9-22H.5U9  .5 1 
■9227684  50 
■9226858  49 
•9226032  tb 
■9'.>2520.5  47 
■l'2'2+377  46 
9-223549  45 
92-22721  ++ 
•9221891  43 
■9221062+2 
•9220232  + 1 
•9219+01  +(■ 
•9218.57(2  39 
■9217738-38 
•9216906  37 
•9216073  3' 
•92152+0  35 
•92I++06  3+ 
■9213572  33 
•9212737  32 
■9211902  31 
•921106630 
•921C'2'29'29 
•92093932b 
■9'20S555p 
•9207717  26 
•9206b7S|25 
•920603924 
•9205200  2:i 
•9204360.22 
•92035 1 y'21 
•9202678j20 
■9-201836:19 
•920099+18 
•9200151  17 
■9199308  16 
■9198+6+15 
•9197619  1 + 
■919677.5  13 
•9195929  12 

•9i9.50s.3jll 

-9I9+-237  10 
•9193390  9 
•9 1925+2  ! 
•919169+  7 
•91908+5  ( 
•9189996  5 
•9I89U(7  4 
■9I88'.’96  3 
•9 1 87+45  2 
■918659+  I 
1-91857+2  (, 

Sine  ' 


(31G)  34  Deg. 


' Sine  Dit  Covers 
"i  , uosotI 

1 .5594340  ;;;  44056C.(. 

L>  ,5596751  4403249 

3 5599162  ‘ 4400S38 

4 5601572  4398428 

5 5603981  ,,tu +'>96019 

6 5606390  43936 10 

7 5608798,', „.|4.391202 

8 561 1206  -,;*“"  4388794 

9 5613614,;;;  !!  4386386 

10  5616021  -.T,  ; 4383979 
11 .5618428  4381572 

12  5620834  ,-*(|"l4379 166 

13  5623239„  ' 4376761 

14  5625645  ',T  ,V +374355 
15.5628049.:*  ;};437 1951 

16  5630453,"  ;*i4369547 

1 7 5632857  ,;t|;;;|4367 1 43 
lS56352fi0-"-,jl4364740 
1 9 5637663 . U362357 
205610066"  f 14359934 
21  5642467i,;*J;,‘!4357533 
22:5644a6.9,;T“f|4355131 

23  5647270,:;!"'  4352730 

24  5649670  ,,J,’;il+'5'('33U 

25^652070  J43479.30 

26|5654469'--'^-4345531 

27  5656868;;"J4.')431,32 

28  56592671,;:^;,^  4340733 
29,566 1665t;- ",4338335 
30  5664062!^"  *'4335938 
3 1 5666459,',' 'j433354  1 
32  5668856,:’!;  1433 11 44 
33|5671252i,;4"'4328748 
34|567364s!"“"4326352 
35,5676043  ,t’'“!4323957 
36  5678437  "”4321563 
375680832,,  ■ '.1431 9168 

38  5683225  14316775 

39  56S5619,;;,’”'45I4381 
405688011  ;;;„;'43I1989 

41  5«90403"- -14309597 

42  5692795 4307205 
4.3!5695187„.„' 4304813 
44'3697577 4302423 

45  5699968  "- '4300032 

46  5702357  ""-  4297643 

47  5704747  4295253 

48  .5707 136,"°“  4292864 

49  5709524  4290476 

505711912"""  4288088 
51  .5714299  "":  4285701 
52L57 16686,"":  4283314 

.57 19073  ,""4280927 
5721459  "^4278541 
572.3844  4276156 

5726229 4273771 
57.5728614  .-  ’“  4271386 

58  5730098  4269002 

59  5733381  "":;42666IP 
^ 5735764  - “ 4264236 

Cosine  Dif  Vers. 


NATURAL  SINES,  &C. 


Tab.  10. 


Cosec.  Tang.  ( 

■7882916  6745085  f 
•7875208  6749318  I 
•7867508  6753553  I 
•7859817  6757790  1 
•7852133  6762028  1 
■7844457  6766268  1 
■7836790  6770509  1 
•7829131  6774752  1 
•7821479  6778997  1 
■7813836i678.3‘.>43  1 
•7S06'201;6787492  1 
■7798574,6791741  I 
■7790955;6795993  I 
■7783344  6800  >46  1 
■777574  rfi80450I  1 
•7768146  6808758  1 
•7760.5.59.6813016  I 
■7-;..2980  68 17276  I 
■7745409,6821537  1 
•77.37845 '63'>5S01  1 
•77.30-29O  6830066  1 
•7722743  6834333  1 
•7715204  6838601  1 
■7707672  6842871  1 
•7700149|6847143  I 
•7692633  6851416  1 
•7685125  6855692  1 
■7677625  6859969  1 
•7670133  6864247  1 
■7662649!686852B  1 
•7655173687'28I0  1 
•7647704  6877093  1 
•7840244  6881,379  1 
•7632791  6885666  1 
•762.5345  6889955  1 
•7617908  6894246  1 
•7610478  6898538  I 
•760305'/  6902832  I 
■7595642  6907128  1 
■7588236  69114-2.5  1 
•758ii837.69157'.«5  1 
■757.3446'6920026  I 
■7566063  6924328  1 
•7558687  W28633  1 
•7551.320  6^32939  1 
•7543959,6937247  1 
•7536607,6941.557  1 
■7529262:6945868  1 
■7521924|6950181  I 
•751459.5,6954496  1 
•7507273  0953813  1 
•7499958  6963131  1 
•7492651  69674.51  1 
•7485352  6971773  1 
■7478060  6976097  1 
•7470776  6980422  1 
■7463499  6984749  1 
•74.56230  6989078  I 
■7448962  6993409  1 
•7441715  6997741  1 
•7434468  7002075  1 


Cotang. 

•482.5610  : 
■4816311 
■4807021 
■4797738 
■476346.3 
•4779197 
■4769938 
■4760688 
■4751445 
•474221(1 
■47.')2;'S': 
■4723764 
■4714553 
■4705.350 
•4696155 
1 -4686967 
1-4677788 
1 •4668616 
I -4659452 
1 -4650296 
1-4641147 
1 -463218)7 
1 -4622874 
1-4613749 
1 '4604632 
I -4595522 
1-4586420 
I -4577326 
1 -456S240 
1 ■4.5.59161 
I ■4550090 
1 ■4.541027 
■4531971 
•45229231 
•4513883* 
•45048501 
1-4495825 
I -4486808 
1-4477798 
1 •4468706 
•4459801 
•44.50814 
•4441834 
1 -4432862 
•4423897 
■441494(1 
■4405991 
•4397(42 
■4388114 
•4379187 
•4370268 
■4361356 
■4352451 
•4343554 
■4334604 
•4325781 : 
•4316906  1 
•43080.39  i 
•4299178  1 
■4290326  I 
■4281480  I 


Vers.  lUiflC 


■2064.S47 
206Cyi7 
2069*ifl8 
20716^2 
2074007 
207^415 
2078794 
20811 73 
2083359 
20*^3944 
2088351 
2090720 
2093112 
2093303 
2097900 
2 I 00297 
2102696 
2105097 
? 107300 
2109903 
2112312 
2 11 4721 
2117132 
2119343 
2121960 
2124377 
2126795 
2129216 
2131639 
2134064 
2136491 
2138920 
2141351 
2143784 
2146218 
2 1 48635 
2151(t94 
2153333 
2133978 
2158423 
2160870 
2163319 
2165770 
2168223 
2170678 
2173135 
2173594 
2178053 
2180518 
2182983 
2185450 
2IB7919 
219<J390 
2192864 
2195339 
2197816 
•2m)'296 
2202777 
2205260 
2207746 


, , 8290376'60 

""8?88749'«> 
. ";^82S7I21  58 
I "I;  828.5493  57 
; --  8283864  56 

i "if:' 8282234  55 
I 8'280603  54 
; ,,,,,  8278972  53 
8277.34  6 .52 
S2757Cs!51 
“!  8274(,74  50 
) ®^-S27'344 

*1636^''*‘""<’V- 


ml 


' 16J4  S‘24P49I  .35 
; 8247847  34 


820*846  8 
: 8203183  7 

8201519  6 
8199854  5 
S19S169  4 
: ^^l’SI965‘23  3 
I ""S194856  2 


Secant  jCotan.l  Tang.  ' Cosec.  |CoverslDifl  Sine 


Deg.  55. 


34  Deg. 


Sine 


o 

l|9 

29 

3>9 

49 

59 

6 


■7477489 

7479360 

•7481 

•7483099 

■748W6 

•74B583J 


7 

8 
9 

lU 

U 

L2 

U 

U 


9-7488698 
9-7490362 
9-7492425 
9-7494287 
9-7496148 
9-7498007 
9-7499866 
9-7501723 
9-7503579 
9 7505434 
9-7507287 
9-7509140 
9-7510991, 
19-7512842 
9-7514691 
9-7516538 
9-7518385 
24  9-7520231 
9-7522075 
•6  9-7523919 
9-75M761 
;8  9-7527602 
9-7529442 
9-7531280 
9-7533118 
9-75349541 
9-7536790 

i- 


Li 

16 


Difl 


1 B7^ 

1871 

1870 

1869 


1831 

1831 


1i< 


iJ! 


1830 

IH28 


■ IJJ3M-J4 

i 9-7540457 
9-7542288 
_ 9-75441 19 
J8  9-7545949 
19-7547777 
! 9-7549604 
_ 9-7551431 
4^  9-7553256 
9-7555080 

44  9-7556902 
'45  9-7558724 
,46  9-7560544 
17  9-7562364 

45  9-7564182 
49  9-756599S 

9-7567815 
51  9-7569630 
9-7571444 

53  9-7573256 

54  9-7575068 
|5j  9-757i»78 
5£  0-7578687 
57  9-7580495 
5a  9-7582302 
13  9-7584108 
60  9-7585913 


1865 
1864 
1863 
1862 
1861 
1859 
1859 
185 
1856 
1855 
1853 
1853 
1851 
1851 
134!- 
1847 
1847 
1846 
1844 
1844 
1842 
1841 
1840 
I8ja 
1838 
1836 
1 836 
1834 
I S-!-, 


LOO.  SINES,  &C. 


Cosec. 


10-2524383 
10-25-225J I 

10-2520640|9  2.7:17267 
10-2518771  9-2341393 


iO-2516901 


10-2515033  9-2349640 
9-2353761 


llt-2513167 

10-2511302 

10-2509438 

10-2507575 

10-2505713 

10-2503852  9 

10-2501993 

10-2500134 

10-2498277 

10-2496421 

10-2494506(9 

10-2492713  9 

10-249OS60 

10-2489009  9 

10-2487158 

10-2485309  9 

10-2483462 

lfl-2481615 

10-2479769  9 

10-2477925 

10-2476081 

10-2474-239 

10-2472398 

10-2470558  9 

I0-2468720  9 

10-2466882 
10-2465046  9 
I0-246321(i|9 
10-2461376 
10‘2459.V43|9 


10-2457712|9-2476385 
10-2455881 


1827 

1825 

1824 

1922 

1822 

1820 

1820 

1515 
1817 

1516 
1815 
1814 
1812 
1812 
1810 
1809 
1808 
1807 
1806 
1805 


Cosine 


Dif 


10-2446744 

10-2444920 

10-2443098 

10-2441276 

10-2439458 

10-2437636 

10-2435818 

10-2434001 

10-2432185 


Verseds 


9-2345518 


9-2357879 

9-2361995 

9-2366109 

9-2370221 

2374330 

9-2378438 


9-8298047 
9-8300769 
9-8303492 
9-83062  L2 
9-8308934 
9-8311654 
9-8314374 
9-8317093 
19-8319811 
9-8322529 


9-8327963 

9-8330679 


2423481 

■2427563 


•2464208 

•2468269 


9-2382543  9-8325246 
9 2386647 
-2390748 
'2394.S47 

■2398944 

9-2403038  9-8338823 
62407131  9-8341536*.! 
9'24I1222"  “"“■'■■• 


■271 
•27 1 

'•8333394  a-! , 
9-8336109  *7  jj 
2713 
71. 


■2415310  9-8346961 
-24193869-8349673 


9-8352384 

9-8355094 


2712 
2711 
2210 
2710 

1-2431643  9-8357804 
1-2435721  9-8.36051  sir 
■2439797 
2443871 
•2447942 
■2452012 
■2456079 


9-8360513|^ 
9-83632211,;;^ 
9-8365929i;I,,I! 

!>-8368t;36i,-;:”; 
9-837134:-,-,^ 
!>-8374049L,„^ 
62460145  9-83767.55i:.“  .! 


9-8379460 

9-8382164 


-24723-28  9-63848(>- 
9-8387571 


2704 

■-’703 


10-1699231 

10-1696508.  

10  1693787  9-6428215 


9-6430596  10-0818525 


9-64258.34 

9-6423452 

9-6421068 

9-6418685 


9-6413914 


10-1691066 
10-1688346 
10-1685626 
10-1682907 
10-1680189 
10-1677471 
10-1674754 
10-1672037 
10-1669321 

1 0- 1 666<-.06  --  w-ruT-w-. 

10.- 1 663891 19-6401974 
10-1661 177  9-6399583 
10-16584649-6397192 


Secant 


(317) 


D. 


9-6416300  10-08-23664 


I0-1655751.9-63948OO  10-0831407^3 

III.  111.;  In./IHSOOS/il” 


10-1 653039  9 -639-2406 

10-165032719-63900I2  I0-0833134ig^ 

10-1647616:9-6387618  

I0-16U906|9-6365222 
10-16421969-6382825 
10-1639487|9-63S0428 
10-16367799-6378030 
10-1634071  9-6-175i;-ii 
10-1631364 


9-6.-175631 

9-6373231 

9-6-!7(;.s3li 


10-1628657 
10-1625951 
10-1623 ‘2459-6366026 
10-1 620540>9  -6.363623 


10-118168  I 7 
10-0917671 


10-0819380 

10-0820236 

10-0821092 

10-0821949 

10-0822806 


854 

855 

856 

856 
8il 

857 
856 
85b 


10-0824522 


10-0827960!g^ 


10-0832270’gg^ 


10-0833998'k^ 
10-0834S63«gj 

10-08357'28Ib66 

I0  083659'.g6- 

10-1)837461  

10-0838327  Bg.  9-9I6I673U2 
10‘0839195  s,;-  - -9160605131 
1 0-0840063  i,;'gi9  915993:  30 


Cosine 

,9-9185742 

du 

Jt2 

[y-yihjih; 

.>7 

[9-9182329 

jii 

[9-9181475 

jy*yiso6eo 

.9-9179764 

9-9178908 

‘9-9178051 

31 

9-9177194 

50 

9-9176336 

49 

9-9175478 

4b 

9 917461V 

41 

9-9173760 

:k> 

9-9172900 

9-9172040 

44 

9-9171179 

9-9170317 

9-9169455 

4J 

yyi6773o 

9-9166866 

bb 

9-9166002 

9-9165137 

id 

a-9 164272 

25 

9-9163401)34 

9-91625:19  33 


9-2480440  9-8390273  ■ 
9-2484493  9-8392975"; 
9-2488544  9-83956 


in-24.S40.31 

I0-2452223.  

10-2450396  9-24»2593i 
10-2448569  9-2496640  S 


9-2500634  £ 
9-2504727  £ 
9-2.308767  !■ 
9-2512806  £ 
9-25168429 
9-2520S76  9 
9-2524909  9 
9-2528939  9-84-22657 


9-2532967 

I0-24303«0  9-2536993 


10-2428556 

10-2426744 

10-2424932 


10-2423122  9-2533(177 


10-2421313 


10-2419505  9-2561107 
10-2417698  9-2565119 
10-2415892  9-2569128 


10-2414087 


Secant 


9-2341017 

9-2545039 

9-2549059 


9-2357093 


9-2573136 


9-8425331 ? 
9-8428046  • 
9-8430739[; 
9-8433432  * 
9-8436125* 
9-8438817, 
9-8441508; 
9-8444199: 
9-8446889  i 
9-8449579  ~ 
9-8452268  ^ 


9-6361219 
9-6.-158814 
9-6356408 
9-6354001 
a-6351594 
9-6349185 
9-6346776 
9-6344366 
9-6341955 
9-6339543 
9-6:l37l:il 
9-6334717 
9-6332303 

. ._  9-6329888 

^ 10-1580039  9-6327472 
10-15773439-6323055 


10-1617836 

10-1615133 

10-1612429 

10-160972 

10-1607025 

10-1604324 

10-1601623 

I0-15989‘23 

10-1596224 

10-1593525 


; 10-1574649 


’ 10-1569261 

i 1 0-1 566568 

1 10-1563875  9-6312957 
! 10-1561183  9-6310535 
I0-1558492|9-6308112 
! 10-1535801 
; 10-15531 1 1 
; 10-1550421 
10-1547732 


Covers  Cotang.  DifF  Tang. 


9-6368429  10-0840931  9-9159069  2S 

10-0841801)  9-9158-2O0  28 

1 0-0842670  9‘91..7.ssn^ 

10-0843540  « 

10-1)844411®.: 

10-0845282®;: 

8 12 


9-9155589125 
9 9154718,24 


9-6322637 


10-1371954  9-6320218 
9-6317799 
9-6315378 


9-6305688 

9-6303264 

9-6300838 

9-6298412 

Verseds. 


10-0851396^,,, 

IO-0853148t,s 
10-08540^,,:, 
10  0854901 
10-0855779 
10-0856658 
10-0857.S36 
10-0858416 
10-0859296 
10-08601 


R7s 

879 


8£U 


?»81 


10-0861939  ggo 

10-0862821  ggj 

10-0863704  gSi 
10  0864587 
10-0865470 
10  0866355*^ 


Cosec. 


D. 


9-9152974  2-» 
9-9152101  21 
9-915I-22«20 

9-9149479 

19 

16 

9-9148604 

n 

9-9147729 

lb 

9-9146852 

15 

9-9145976 

U 

y-9l43oyy 

LI 

9-9144221 

12 

9-9143342 

U 

9-9142464 

10 

9-9141584 

9 

9-9140704 

8 

9-9139824 

7 

9-9138943 

6 

9-9138061 

5 

9-9137179 

4 

9-9196296 

3 

9-9135413 

2 

9-9134530 

1 

9-9133645 

0 

Sine 

t 

Deg.  5.L 


S3  D«g. 


LOO.  SIKES,  &C. 


fsio) 


Deg.  54. 


(320)  36  Deg.  natural  sInes,  &c. 


Tab.  10. 


Sine 

a 

■>87785-; 

1 

3BS0.>«}8 

9 

-■>682558 

3 

3884910 

4 

5887262 

b 

.>889611 

fi 

589196+ 

7 

-S8943U 

8 

.189666.1 

9 

5899012 

10 

.1901161 

1] 

.1903709 

12 

5906057 

11 

5908+0+ 

1+ 

59107.50 

!.*> 

591.3096 

ir 

591.1442 

17 

.5917787 

18 

.5920132 

19 

5922476 

•’() 

.1924819 

-M 

.1927 1 61 

2-> 

.1929.10.1 

.59318+7 

*4 

.1934189 

2b 

.1936.130 

2B 

.59.18871 

27 

59+121 1 

28 

.194.1550 

>0 

59-+.5889 

30 

.59+3228 

31 

59.10566 

3.1 

3952904 

•^r> 

59552+1 

3+ 

■>957577 

5959913 

36 

59622+0 

37 

5964.58+ 

18 

5966918 

39 

19692.12 

41 

(.'971586 

+i 

5973919 

42 

5976251 

+3 

5978583 

++ 

5980915 

+5 

.198.1246 

46 

598.5.577 

+7 

-1987906 

+8 

5990236 

i2 

5992.565 

jO 

3994893 

j1 

-5997221 

52 

59995+9 

53 

6001876 

3+ 

600+202 

55 

600652J 

b& 

6008854 

57 

6OM179 

58 

6013.503 

38 

6015827 

60 

6018150 

Cosine 

Dif  Covers 

+7*21X7 

+ 1197!)+ 
+ ll7++‘2 
llj09() 
+ I1S7.1B 
+110387 
+103038 
+105688 
+ 1033:17 
+10O98S 
+098639 
+096991 
+093943 
+091596 
+0893.50 
+0S6904 
+08+558 
+0.8!2'21 
+079868 
+07752+ 
+075181 
+072837 
+070+95 
+068153 
+06581 1 
+063470 
4061 129 
+058789 
+056450 
+054111 
4051772 
+0+9+34 
+0+7096 
+0+4759 
+0+2+23 
+0+0087 
+037751 
+035+16 
4033082 
+0307+8 
+028+1+ 
+026081 
+0237+9 
+021+17 
+01!K)85 
+01675+ 
r01++23 
+01209+ 
+00976+ 
+007+35 
+00.5107 
+002779 
+000451 
399812+ 
”.3995798 
.3993+72 
3991 1+6 
,5^:3988821 
^j3986+97 
*;.3984I7.3 
3931850 

i£l  Vers. 


23.5r 
23.52 
2352 
23.52 
2351 
'21351 
'2550 
2349 
2349 
2349 
234K 
2348 
2;J4' 
2.34  fi 
2346 
2.346 
234.^ 
2s345 
2.344 

2343 

2344 
•2342 
'2342 
2.342 
2341 
2341 
2340 

2.339 
2339 
23.19 
2338 
2.3.38 
2337 
2.336 
233r» 
2336 
233.^ 
2334 
2.>.  >.* 
2-334 
233.': 
2332 


23.31 

L33I 


!329 

232S 

1328 

2328 


Cosec. 


•6965504. ' 
•695BT4.4' 


■i;979n44 


•<>972271 


•6951990 
♦694.S244 ' 


6938504 

•6931771 

•6925045 

•6948126 

•6911613 

•6904907 

•689820S 

•6891516 

■6884830 

•6878151 

•6871479 

•6864814 

•68.‘»8155 

•6851503 

•6B44857 

•6838219 

•683I5K6 

•6824961 

•6818342 

•6811730 

•6805124 

•679S52.1 

•679193.3 

•6785347 

•6778768 

•677219.T 

•6765629 

•6759070 

*67525 

•6745970 

•67.394.30 

•6732897 

-6726370 

•6719850 

•6713336 

•670682R 

•67{H)328 

•6693833 

•6687345 

•6680864 

•6674389 

•6667920 

•666 1 458 

■6653002 

•66483.5:v 

•6642110 

■6635673 

•6629243 

•6622819 

•6616401 

Secant 


T^g, 

7iri5+2.5 

7'2(ii)871 

27+518 

727876 

7283218 

7287671 

72S)2125 

7296582 

75010+1 

7305501 

7309963 

7314+28 

731889+ 

7:i23362 

7.327832 

7332303 

7.33677 

3+1253 

73+5730 

.350210 

735+691 

755917+ 

7563660 

73681+7 

7572636 

’37712' 

'381620 

'3.86115 

■390611 

■395110 

'399611 

7+0+113 

7+08618 

7+1312+ 

+17633 

7+221+3 

7+26655 

7+31170 

+35686 

++020+ 

7+++72+ 

++92+<i 

+53770 

+58296 

7+6282+ 

7+6735+ 

+71886 

7+76+20 

+80956 

7+8549+ 

7+9003.3 

7+9+57.! 

7+99119 

750.3665 

7508212 

7512762 

751731+ 

7521867 

7526+23 

7530981 

75355+1 

Cotan. 


Cotang.  Secant 


Tang. 


Sine  j 

Deg.  53. 


36  Deg. 


LOG.  SINES,  &C. 


9 -76991  S’? 
9-7693995 
769566*2 
9-7697398 
6991.-14 


Sine  Dif  Cosec.  Verseds.  Tang.  Dif  Cotang 


9-7700868  , 
9-7709601  J 
9-7704339  , 
19-7706063  ! 
9-7707793 
0 9-7709599  . 

9-7711949  : 
:.P  7-129-6 


•77164*26 


, 10  2J1I78I:. 

I 10-9306075 
10-2304338 
; 10-2302602 
, 10-2300866 
10-2299132. 
’ 10-2297399  9 
10-2295668 


J-86126il 


lU-l:i-i7:i 


1-2821603 

-2825484 

•98293<>4 

•2833241 

9-2537117 


39(19-6151235 
9-6148755 
10-1382077  9-6146-275 
10-137942-2  *1-6U379 


1 9-8628541 

J 9-8631 195 

j 10-2293837  9-2840990  9-8633848 
1-2844862 
>•2848732 


84  9-8623233  10- 1376767  9-6I4I3II 

•^-*-  •'  -5h>iin,:.TllO-1374I13^iii__ 
10-1371459  9-6136343 
10-1368803|9  6133S5S 
11-1,3.(61 


iJi|9-7723314  , 

7-25033  , 


■77181.50  ^ 


9-864 1803 
6 9 Su4445*  ' 

2 9 -8647 105,, 

•2864192  9-8649755 
9-2868053  9-865-2404  ' 


I(|^I,3I7).V)0  9-6128885  10-0928707 
10-1360648  9-6126397  10  0929630 
1 0- 1 358 1 97  9 -6 1 *23908)  1 0 -0930554 
10-1355546  9-6I2UIS 
10-1.3.?.»-i95  9-61 18928 


7-21.593 


21 


9-7733614  j 
9-7735327  , 
•737039 
- -.>-77.3874*J 


* 10-2-2K1K5I) 

‘ 10,-?;:2j9Llii  9-267191  l|9-86Wiv-i 

: 10  2278407  5 :: 

yi0-2876686|9-2879622  9-66603joE 

>47 9-8nri‘j927 
19-;5373-2.-.i 


^m-l.3.50245 -1  61 16436 


10-1347596  9-61 1:)944 
, 10-1344947  9-61 1 1451 


, 10-227496 
: 10-2273249 
J 1 0-227 1 532 ''■■■X91 17.'. 

: 10-2269815  9:2 

: 1 0-2268 1 00  9-2->ys-,67 
; 10-2266386 


1 10  1334356  9-6101469 
. 10-1331709  9 (,U-(HV7I 


740459  , 


, 10-2262961 

) 10-2261251 

i 10-2259541  9-J-.iU,.)C 


-29i.i-2711:*-8i'.-|., 

9-yu.ii 

9 2910,j9.>i 


; I0-13-29063  9-6096472 
’ 10-1326417  9-609  )u7 
: 10-1323772  9 609147 
1i0-132I127  9-6UH.S97I 


10-1318483  9 '-o-jOK;-. 


9-774-2168  10-2257832  9-29218999-8689446r 

9-7743376  10-2256124  9 292.57.11  9-8692DH9' 

, 10-2254417  9 2929.561  9-8694731  ‘ 

^ 10-22527I2  9-29J.)  ,yil 9-8667374  * 

i 0-2  . '5 1007  9-29;72l6  9-8700013  I 
9-8702653  I 


9-77506>(- 


1,  .„^>0-2-247601  9- 294 >363 9-8705293 

9-7754101  l0-2-245hi(-.i9-29486H4|9-a-O7473 


I 9-775.5801 
jS  9-7757501  , 
02  9-7759199 
40  9-7760897  , 
iJ  9-776-> 
i2  9-7764289  j 
. 9-7785983 


, 10-2214169 
10-224-24991 
1 10-2240801 


296013.. 


: 10-2239103  9-2963949 


■ 10-2  * 57.107 
I lo-22i5-||[9-2971.570 

, 10-2*2.34017  9-2975378 


9-8710572 

9-871321o; 

9-8715848 

9-8718486; 


11160  9-8721123  ' 
9-8723760  j 
9-8796396 „ 


5 9-7769369  [V;,.  10"22.ii>.(  51  -J-29  529k3|6-873166K  '• 
4iIlliJMl!]?±3jl0-222894ol9-298679O9-87343O*2 

1..661 - ■ 9-87.366.37  '' 

:in±422l7^1ibLUi5iu|9-2994389  9-8739571 


9-7777815 
9-7779501 
181186 
9-7782870 
9-7784553 
9-7786235 
9-7787916 
9-7799596 
9-7791275 
9-7792653 
q 


10-a2W87<|9-2998186 
10-2'2'22I85 


lOlilililii 


>-nOI.Vi.V 


7 H-:»uni42 


'30247  if 


:o 


■3028494  9-8703257 
t«-8765886C 

9-8768515  ! 

I0-‘2205370|9-30398*29  9-8771144  * 


±19-3036052 


Coline  Dif  Secant  Covers. 


9-37.2204 
741S-1 


10-1302628 
‘[10-1299118 
10-1-297347 
, 10-1*294707 
' U1;129*2067 
“ 10-1289428 
’ 10-1286790 
1 10-1984152 
. 10-1281514 
‘ 10-1278877 
( 10-1276240 
. 10-1273604 
; 10-1270968 
? 10-1268332 
: 10-1265698 
’ 10-1263063 
j 10-1260429 

»..fi34  >0->  257796 
10-1255162 


Covers. 


(321) 


10-0923180,73 
10-0924099 
10-0925020 
10-0925941 
1O-0926S62 


, 10-1342298  9-6108956|l 
: 10-1339650  9-6106461 

■ 1(1-1:5:57im.5  j-6IC)39>'. 


10-1315840  9-6083965 
; 10-13131'J6  9:6081461 

: I0-1310.S.S4  9-WI789.-,  

, 10-130761 1 9-6076iiii  10  0948213 
10-1305269  9-607.7943  10-0949148 


9-6066417 

9-6063907 


9-6058883  10-0954770  o.,9-904.S230 
9-6(.  >1.370  10-0955709  9-9044291 

9-6053856 


9-6048825 


^ -ST, 57^91'.  f 
.>•671(0627  , 


■0-1249898 
10-1247266 
10  1-244635 
10-1942004 
10-12393775 
10-1236743 


Cotang.  Dif  Tang. 

3 T~ 


9-6071436 


10-0950084 

10-|J6.'illlM 

m-iia5i957 

10-0952894 

JO-0953839 


7'-6u31.')U 


:'-6l)i-;7-.| 


'•>041-27 


9-6026141 


9-601097 

9-6008446 


10-0972711 

10-0973661 


950 
950 
950): 

110-1231485  9-60033821 10-0975562 
1l0-12-28856  *2-6000849  10-0976514 


10-1234114  9 618)5914  10-0974611 


A'erseds. 


IO-093  U7.S 


921 

921 

921 

922 

923 

923 

924 
924 


10-0932403 


925 


10-0934255 

10-0935181 


0-0936108 
10 -09  57036 
10-0937964 
10-0938893 
10-0939823 
10-0940753 
UJ-0941683 
10-0942614 
10-0943546 
10-0944478 
10-0945411 
10-0946344 
10-0947278 


D. 


Cosine 


Secant 
10-09'20494|~|9-'90’j9j7rE 
10-0921342  9-9078658  52 

■0-0922260 1 " 9-9O77740  58 


9-9076820 

9-9074980 

9-9074059 

9-9073138 

9-9072216 

9-907I2*J3 


9-9070370  in 
19-9069446  ±y 
46 


,9-9068522 


<Wfi|9 -9067597  41 

10-0933329  9 -906667 1 46 

99,9-9064819  44 
,'  9-9063892  43 
g*“9-9062964 


929 

930 


9-9U.il  167 


930 

930 

931 

932 


9-9060177 
9-9059247 
9-9058317 
,-V  9057386 


'9-9069076144 
iil 
32 
26 
21 
36 


,,,  9-9056454  23 
9-9055522  24 
‘'-‘■^9  905458922 
9-9053656E3 


934 

9:55 


9-9052722 _ 
9-9051787,30 


,9-9050852 


10-0956649 
10-0957589 
10-0958530 
10-0959471 
10-0960413 
10-0961356 
10-0962299 

0-0963243 

9-6033710  10-0964161 
9-6031188  10-0965132 
9-6028665  10-0966077 


643- 
;,T,i9-903770l 
,;;;9-9036757 

”‘-'-.**iii5813 


10-0967023 


948 


9-60*21090  10-0968916, 
9-6018563  10-0969864 

a.£rt14tilOL  ias.nrmAolii 

949 


9-6016035  10-09708I2 
9-6013,506  10-0971761 


Cosec. 


9?59-9049916 
9-9048980 
,^9-9048043 
^ 9-9047106 _ 
j3g  9-904616sf24 
9-9045230  22 
jU 
iil 
20 


940 

,tn9-9043351 
,Ty'9-90424l  1 
,9-9041470 
”y9 -9040529 
,,.,9-9039587 
*’’.9-9038644 


9^3|9*903486S 

,,,!9-9033993 

T’  '3.0O8OQ.5T 


IO-2-.'Ju422|9-Xioj774)9-8747470^^g  10-lM253o|9-6023Gidio-096'7969  2t5 
10-2218814  9-3009565  9-3730iai  10-1 249898  9 60*2 1 090  1 0-09689 1 6 


9-9032977 

9-9032031 

9-9031084 

9-903U136 

9-9029188 

9-9028239 

liiL<027'289 

9-9026.339 

9-9025389 

•H'l-lt-llu 


D. 


9-9023486 

Sine 


Deg.  iiL 


(322)  37  Deg.  katorai.  siWES,  &c 


Tab.  la 


Secant 


Vers,  Dif  ICosine' 


232r 
2322 
2322 
2322 
2321 
! 2.320 
2320 


Sine 

fiOI81i( 
(5020473 
6022795 
6025117 
6027439 
(t029760 
6032080 
6034400i23,„ 
6036719  „ g 
6039038'^^ 
6041356 
6043674 
6045991 
6048308 
6050624 
6052940 
6055255 


6057570 

6059884 

6062198 


6064511  ~ ^ 3935489 


Dif  Covers 


. 3981850 
397952 
3977205 
3974883 
3972561 
3970240 
3967920 
' 3965600 
3963281 
i|25,S  3960962 
"8  39.58644 


"23956326 
","13954009 


2315 

2315 

2314 

2314 


6066824 

6069136 


1231.3 

li2.3I2 


6071447^ 
6073758;”JJ 
(M)76n69',.,o 


2616078379'";“ 
27|60806S9"^ 


28  6082998, 

29  6085,306 

30  6087614 

31  6089922 
.32  6092229 

3 6094535 

34  6096841 

35  6099147' 


36  6I01452| 
6103756 


6106060  ";;:;|3«9.394o 
’'3S9I637 


2304i:' 

6108.363  , 

61 10666!,;’;  ',  3889  -.34 
6ll2969j"  ,P86703I 
61 1527ol"!;, '38847.30 


56 


■2308 
2308 
2308 
2307 
2306 
2306 
2306 
1 2305 


37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 
19 

50 

51 

52 

53 

54  6142852 
6145147 
6147442 
6149736 

jfi  61.52029 
6154322 


'2.304 


i|o„,  39516921. 
i"  ^3949376  L652322J 
"i"  3947060  1-6520898 
^ 3944745  1-65 14.58 1 
3942430  1-6.508271 
3940116  1 
[ 3937802 


3933176 

930864 

6928553 

3926242 

3923931 

3921621 

3919311 

1917002 

3914694 

3912386 

3910078 

3907771 

3905465 

!b9031.59 

3900853 

3893.548 

3896244 


6117572 
61 19873 
612-2173 
61-24473 
6126772 
6129071 
6131369 
6133666 
613.5964 
6138260 


‘i301 

^300 

2300 


2298 

2297 

2298 
2296 


tS 

;o  6 1.766 1 A 


3B82-i'28 
3860127 
3877827 

"9»i3873228 
V 3870929 
3868631 
>866334 
3864036 
3861740 


6140556  .tloJ  3859444 

Bi.tnOLn  aRSTlAB 


2'295 

2295 

2294: 

2293 

■2293 

•2293 


Cosine  Dif  Vers. 


’3857148 
’ 38548.53 
3852558 
3850264 
38479' 
3845673 
3843385 


Cosec. 


1-6616401 

1-6609990 


1 -6603.586 
1-6597187 
1 -6.590795 
1-6584409 
1-6578030 
1-6571657 
1 -6565290 ■ 


1-6.5.5S9‘.»9 


1 -6.546227 
I -6.5.39BB.5 
1 -6.533.5.50 


1-6501966 
I -6495668 
I -6489376 


7599587  1-3158610  I 2.560005 
7604177  1-31.50668  1-2562782 
7608769  l-3U273l|l-2.56.5.562 
7613363 


1 '6493090 
I 6476SI I 


I ■647115.-- 
1 -6464271' 
1 -6458009 

1 '645  [7  54 


LlijH954'.> 


1 -638335.' 

6377173 
I -6370997 
1-6364828 
6358664 
1-6352507 
1-6346355 
1-6340210 
1-6334070 
6327937 
I 6321809 
1-6315688 
1 -6309572 
1 -630.3462 
1 -6297359 
1-629 1 '261 
1-6285169 
1 -6279083 
1-6'27.3P03 
1 -6266929 
1-6260861 


Secant 


Tang. 


7535541 

7540102 

7544666 

7549232 

7553799 

7559369 

7562941 


7367514 1 
7372090  1 
7576668  1 
7581248  I 
7585829 
7590413 


7594990|l  -3166.5.59  I -2557229  2036460 
2038220 


7617959  I 
7622537 
7627157 
7631759 
i636.3 
7640969 
•64,5577 
76,50188 
7654801 
1659  >14 
1664031 
1668649 
1673270 
7677893 
7682517 
7687144 
769177.3|l 
'696404 
7701037 


70567 
710309 
7714948 
7719589  1 
7724233 
7728878  I 


77.33526 
7738176  1 
7742827 
747481 
77.5213 
7756795 


77614551 

7766118 

7770782 

7775448 

7780117 

784788 


Cotang. 


1-3270448 
1 -3262420 
1-3254397 
1-3246381 


1-3238371 
I -3230368 
1-3222370 


3214379 

3206393 

3198414 

•3190441 

■3182474 

■3174513 


1-2521357  2013645 
1 252410219015396 
1-2.52685(1 
1-2529601 
1-2532350 
I -2535 108 
1-2537865 


1-2.54062.5 


1 2.54338- 


1 -2546151 


1 -25489 r 


1-25.51 685 
1-2554456 


1 -2017147 
2018900 
2020653 
2022406 
209416I 
2025916 
20276’M 
2029428 
‘2031185 
2032942 
2034701 


1 ■3134901  1-2.56834.5 
31268761-2571129 


1 -31189.5811 -257.391 6 
Li3111114fi|  1-2576705 
1-3103140  1-2.579407 


1 -3032254 
1-3024407 
1-3016.567 
I -3008733 
■3000904 
1-2993091 


2039980 
204I74I 
2043503 
204.5265 
2047028 
2048792 
2050556 
2052322 
9054087 
2055854 
2057621 
2059389 
2061 157 
2062926 
2064696 
2066467 
1-2607.5.39  2068238 
2070010 
2071782 
207,3555 
2075329 
2077104 


1-309.5239  1-2582291 
MOBiaiSl  1:25851181 
1-30794.571 1 2.58788.5 

I -3071.57.511 -2590686 


1-306.3699  1-2.503489 
I -3055828- 1-2596294 
1-3047964: 
1-.30401(I6|I-'260I9I2 


1-2604724 


1-26103.56 
1-2613175 
1 -3615997 
1-2616820 
1-2985265  1-2621647 


t -2977454 
1 -2969649 
12961850 
29.54057 
J -2946270 
‘2938488 


1-2930713 

292294.3 

1-2915179 

1-2907421 

1-2899669 

1-2891922 


2884182 
1-2876447 
1-2868718 
I -2860995 
1 -2853277 
1-2845566 


7894C0  1-28.37860 
7941.35 
7798812 
7803492 
7808173 
812856 

Cotan. 


1-2830160 
1-2822465 
1-2814776 
I -28(17094 
1-2799416 


Tang. 


1-2624475 

1 -2627306 


2078879 
3060655 
90B‘243I 
2084208 
208.5986 
1-2638653  2087765 


1-2630140 
I -2632975 
I -263.5813 


1 -'264434 1 


1-2641496  2089544 
209 1324 
2093104 
1 •26.50038  209498.5 
2096667 
2098450 


1-2647188 


I •26.5280(1 


1-26.55745 

1-2658601 


l■^66U6l) 


I -2664322 
1-266-186 


1-2670052 

1-2672921 


1-2675792 

1-2678665 


1-2681541 
1-2684112 
1 -2687299 
1-2690182 


2100233 
210201 
210.3802 
210558' 
2107373 
2109159 
2110946 
2112734 
2114.525 
2116312 
2118102  ; 
2119892 


1751 

1751 

1753 

1753 

1753 

1755 

1755 


BO 

A 

IS 
•7 
ifi 

[7977594  55 
54 


7986355 

7984604 

7982853 

79811 

7979347 


7975839 


1755 

1757 

1757 

1757 

1759 

1759 

1760 

1760 

1761 

1762 
1762 


7974084 


7972329 


1763 

1764 

1764 

1766 

1765 

1767 

1767 

1768 
1768 

ITfio 

1770 
2771 

1771 


7970572 
7968815 
7967058 
7965299 
7963540 
7961780 
7960090*5 
7958259 
7956497 
7954735 
952972 
7951208 
7949U4 
7947678 
7945913 
79441 


1772 

1772 

1773 

1774 

1775 

1776 
I77fi 

1777 

1778 

1779 


1779 


1780 

1780 

1781 

1782 

1783 
1783 


I 

1785 

1785 

1786 

1786 

1787 


1788: 
1789  ' 

1789 
,1790 

1790  ;; 


00  5' 


53 

52 

5i 

50 

49 

4B 

4? 

46 


44 
13 
48 
4i 
40 
39 
3S 
32 

146 


7942379 

7940611 

7938843 

7937074 

7935304 

7933533 

7931762 

7929990 

7928218 

7926445 

7924671 

7922696 


7921 121 
7919345 
7917569 
791571 
914014 
7912235 


7910456 

"906676 

7906896 

7905115 

7903333 

7901550 


7899767 


(897983 

7896198 

7S944I3 

7892627 

7890841 

7889054 


88726(3  4 
7885477  3 
7883688  2 


7881808  1 
SSOIOSi  0 


Cosee.  iCovenlDif  Sine  f 


35 

34 

33 

32 

31 

30 

Sfi 

28 

27 

26 

25 

24 

23 

22 

21 


92|2!1 
19 
18 
17 
16 
15 
14 
13 
12 
II 
10 
S 


LOO.  SINES,  See. 


(323) 


Sine 

b|y-7'794630 
i ! 


Ln2Ja222ai 
'8246-tr) 
3:7fl2fi3LU 


■I  i>";h3-2!i-> 
21  9-7»3+A7i 
9 -7836m 
26  9'7R37»7H 
[ 9-7839328 
< 9-7841  m 
9-7842824 
9-7844471 
9-7846117 
9-7847762 
9-7849406 
9-7831049 
4J  9-7852691 

36  9-7834332 

37  9 7855972 
71S  9-785761 
l9  9-7839249 
111  9-786088G 

41  9-7862322 

42  9-7864137 


1676 
1675 
1674 
1673 
1672  i 
1671  ; 

670  ‘ 
1669 
1667 
1667 
1666 
1665 
1664 
1663 
1662 
1660 
1660 
1639 
1638 
165' 
1656 
1634 
1634 
1653 
1652 
1631 
1650 
1649 
1647 
164' 
1646 


Cosec.  Verseds.  I Tang.  [Dif 

2-303982919-8771144  .... 
9-8773772™" 


1 9-3043604 
: 9-3047376 
i 9-3051 14H 
iifc3U34911 
1 9-3058684 


10  9193659 


9 8776400 
9-8779027™" 
9-8781654^2' 
9 8784281 
9-3062450  9 8786907 
,0' 


10-21911323  9i3a 
10-2188636  92KE7494J9 
111 -2 1 86990  9-308 125 1 T 
9-3085006  S 
10-9183661  9-308S759  S 
10-2181998  9-3092510 9 
10-2 1 80336  9-3096259  2 SHI0522|^ 
10-2178676  9-3100007  S 
9-3103752  1 


10-217  699 
10-2172042 
10-2170386 


U-881B386 
9-8821007' 
9-8823627 
7|9-:)118717  9-8826246 
9-8828866 


2 9-31224.54 
£ 9-3126189  9-8831484 


I0-216.5425 
10-2163773 
10-2162122 
11I-216047-.I  9-31411  II 


9-3 1 2992'?  9-8834103 
9-8836721 


2620 

2619 

2620 
2618 
2619 
2618 


10-2158823  9-3144837  £ 


10-215388 
’ 10-2152238 
; 10-2150594 


716|9-S148561  9-8847189  jg!! 

9-8849805!,“™ 
9-SS52420! 


9-5972921  I 

10-1197346  9-5970376 
9-5967831  ! 
9-5965285  I 
9*5962737  I 
10-1 186856  9-5960189  I 
10-11842359759511 
10-11816149-5955090 
9-5952539  I 

9-59474.34  I 
9-5944881  1 
2- 7242.326  1 

9-593977011 


9-5929538  1 

10-1 15281  lj9-5926978 


9-3156005 
2-3159724 
9 316344) 


2 8S,',50.35|;:;^ 

12^4 

'2614 


>43  9-7865791 


iA 


9-7867424 

9-7869056 

9-7870687 

9-7872317 


42  9-7875574 
9-7877202 
9-7878828 
9-7880453 
9-7882077 
9-7883701 
9-7885323 
9-7886244 
9-7888$65 
- 9-7890184 
i 9-7891802 


1639 

1638 

1637 

1636 

1635 

1634 

1633 

1632 

1631 

1630 

162! 

1628 


‘ 10-21489.51  2-31671569-8860264', 
‘10-21 47309  9-3 1 70870  9-886287B',,”  j ’ 
10-2145668  9-3174582  9 8865492;,, j, 3 
10'214402h  9-3178292  9-8BC8l05t,g, 
I0'2142389|9  3182000|9  9s7ini8j, 


10-2140751  9-3185706  5 


10-2139114 

10-2137478 

10-2135843 

10-2134209 


9-3189411 
9-3193114  5 
9-3196815! 
9-3200515! 


576  9-3204213  S 


34 


1628 

1626 

1625 

1624 

16-24 

1622 

1621 

1621 

1619 

1618 

1618 


I0-212U26S 
10-21  g-nos  9:3226362  5 


g|9-.32.KI(l4»  9-8904647 
I 9-8907254 
9-323741.7  5 
I0-21I62999-324I094S 

10-21 14677  9 32U772  9-8915074 
10-21 13056  9-3248449  9-8917679 
9-8920285 
9-8922890 


5 9-3252124  9 
=.  9-3255797  9 


10-2111435 
10-2109816 
1I1-210S19S  9-32.59469  9-8925494 
10-2106580  9-3263138  9-8928098 


26 1 '2 
'2612 
2611 
2610 

2611 

2(iI0 

2609 

2609 

2609 

2609 

2608 

2607 

2607 

2607 

2607 

2606 

2605 

2606 
2605 
2604 
2604 


Cotang. 


Covers.  Secant 

9-6000849  i 


110-0981281; 


10-1084926 

10-1082321 

10-1079715 

10-1077110 

10-1074506 

10-1071902 


^ Cosine  |Dif  Secant  Covers.  Coang.  pTf  Tang. 

ST2 


10-1150195  9-59244171 
in-l  147.5110  9-5921854 


10-1 144965  &52m!U  ' 
10-1142350  9-5916727  1 
10-1139736  5 


10-1 1 '29282  9 -5903893  I 
HI-II2667(i9-.59U13'2.3  I 


*9-9007219 

* 9-9006257 
9-9005294 

•'  9-9004331 
■*  9-9003367 
■J  9-9002403 
29-9001438 

* 9-9000472 


; 9 -8998539 


’9‘899j66-: 

9-8993697 

yiy 


‘9-8989812 


I 9-S98r.893 


10-1194058  9-5898752  1 
10-1121446  9-5896181  I 
10-1118835  9-5893608  I 
10-1116225  97569 
10-11 13614  a.,588846Ql 
10-1111004  9-588588.5  1 
10-1108395  2:528 
in-1 10.5786  9-5880731  1 
10-1103177  9-58781531 
in-1 100.568  9-5875.573  I 
10-1097960  9-5872993  1 
10-1095353  9-.5870412|l 
10-1092746  SiSfif 
10-1090139  9-5865247  I 
10-1087532  9-5862663  1 


? 9-8984944 
? 9-8983968 
; 9-8982992 

! 9-898-201.5 


' 9'8!>6I038 


, 9'89B(.06() 


' 9-897810:; 


9-89771-2.7 


9-8976143 

9-8975162 

,9-8974181 

9-8973199 


9-586007 


9-5857492  1 


9-5854905  1 


Verseds.  Cosec. 


,9-8972216 
' 9-89712IM 
9-8^0249 
9-8969265 
^ 9-8968280 
9:890721. 
9-8966308 
‘9  9 8965321 


b:  ^ t*-'  fe'  i 


(324)  38  Deg.  naturajl  sines,  &c. 


Tab.  la 


061i66li„„  „384338i  1 6242692l78rS8i6 

I fil  rtRAIIIOI  I 


1 0841093  I -6236648 38 175421 

•2  6161 196  3b388Q2|l-6230609|7B222'.>^l -27841)7 v]l -2695955  2123476 

" :222fi41i  1-2698845  2125268 

17  2127061 


11615890' 

6 ,,,,p . jojoou 

3 6163489,'"  3836511  1-62245761782691^ 

4 6 1 65780  3834220  I -62 1 8549  7831611  1 ■2768765 

5 6168069  • 3831931  |-62l25'2b  7836305  1:27111116  1-270463212128855 

66170359-2^,3829641  1:6^5167841009 

7 6172648  ■ 3827352  I -62tH).504  7845700 

8 61 74936  3825064  1-6194500  7350400  1 -2738904  L2713331  2134241 

9 6 1 77224  3822776  1-6188502  7855 103' 

1 0 6 1 795 1 1 3820489  1-6182510  7859808 

1 6181798  


Sine 


Dif  Covers 


2287  rOI8251ll  7859808  1 2722957  1-2719142  2137835 

2286^®’®*®  7864515  1-2715342  1-2722052  2139633 

2286®®*^®’® 1 •8307733  I -272496.3  2I4U3I 


40  6247885  “I 

41  6250156"^ 


2271 

71 


436252427 

43  6254696 

44  6256966 

45  6-259235 

46  6261503 

47  6263771 

48  6266038 

49  6268305 

50  6970571 

51  6272837 

52  6275102 

53  6277366 

54  6279631 

55  6281894 

56  6284157 


2269 

2270 
2269 
2268 
2268 


■1267  ®3^S®29  1 -5964824  8035418 


59  6290943 
OQ  699^204 


(Cosine  Dif  Vers. 


12  6184084 

1 3 6 1 86370  38 1 363ojL:MMifi2l7873935 

14  61 88655  3811345  1-6158600  7878649 

15  61 90939  ' ~'r  880906 1 1-6152637  788336-1 

16  6193224  3806776  1-6146680  7888082 

17  6195507  3804493  I 6140728  7892802 

18  6197790  3802210  L6124ia3  7897524 

19  6200073  3799927  1-6128843  7902248 

•10  6202355  r'”'  3797645  1-6122908  7906975 
!H  6204636,“°  3795364  1-.6116980  7911703 

22  6206917 3793083  1-JUII057  7916434 

23  6209198  "“‘  3790802  1-6105140  7921167 

24  621 1478  3788522  1-6099228  7925S02 

95  6213757  3786243  I -6093323  7930640 

26  6216036  3783964  1-6087423  7935379 

27  6218314;;:,;“  378I686  l-60ai528  7940121 

28  6220592  " 3779408  1-6075640  7944865 

29  6992870  3777130  1-6069757  794961 1 

30  6225 1 46  3774854  1 -6063879  7954359 

31  6227423  , 3772577  1-6058008  79591 10 

32  6229698  3770302  1 -6052142  7963862 

33  6231974 

34  6234248  g"?  3765752jl  -604042617973374 

35  6236522  "I?  3763478  I -6034577  7978134 
3616238796*"’ 3761204  1-.6028734  7982895 


1 -6022896  7987659 


33  6241069. 

38  6243342:,,. 3756658  1 -6017064  7992425 

39  6945614  ‘‘  ' 


375893* 


3754386 


3752115 
3749844 
3747573 
, 3745304 


n-w-liji  -g„  1 5843  1-5913033  8078593 

57  6286420  3713580  I ■.•.91173111-,  SO8340I 


58  6288682  3111318  1-5901.584  B06821 

.^f)  fid9094^ I UAO'3/Vl 


3709057  1-589.586 
3706796  1-589015 


Cosec.  Tang.  Cotang 


1-6011237 


1-6005416 


1 -.5999|-,lill 


1-5993790  8011511 
Lj2fi3Sa6  8016288 


3743034  1-5982187  8021067 


3740765  1 -5976394  8025849 
3738497  1-59706068030632 


3733962  1 -.59.59048  8040206 
3731695  1 -5953276  804499-; 
2266  '^1‘-ll**'-ll7r59i751 1I8049791 


3727163  1 -5941751  8054584 
2264  319-3898  1 -5935996  8059382 
’ 22^  3722634  1 -593(1247  8064 1 8 1 
■2263  3190369  1 -5924504  806898 


1718106  1-5918766  80737. 
|37I5843|1  -591303318078593 


1 -589.5868  8093025 
17  8097840 


Secant 


7997193 

8001963 

8006736 


Cotan 


2753473)  1 -270752912 1 30650 
1:2110499  2132445 


9730578  1-2716235  2136037 
1-271914221.3783.5 


00130  1-2727877  2143230 
162253211-2730794  2145030 


'99416  1-26901822119892 
179174.5  1-2693067  2I2J684 


242268.5 


Tang. 


Secant 


2684940  1-2-33712  2146831 

1 -2736634  214B632 

2669772  1 -2739557  2150434 
2662196|1-27424H4  2152236 

2 1 54039 
I 2647062  1 -2748343  2 1 55843 
1-2639.503  1-27.512762157648 
263 1 950  1 -27542 12  21 59453 
2624402  1-9757 1 5 1 2lSl259 
2616860  1-2760091  2163065 
I -2609323  1 -2763034  2164873 
•2601792  1 -2765980  2166680 
2594267  I -276892S  2168489 
2586747  1-2771878  2171)298 
2579232  1-2774831  2172108 
257 1 723  1 -277-787  2173918 
2564219  1 -2780744  217.57.30 
2.556721  1-2783705  2177541 
2549229  1 -2786667  2179354 
11541342  1-2789632  2181167 


1 -2534260  l-279'2linn  2182981 
• -2526-84  1 -2795570  2184795 
2519313  1-2798.54.3  2186610 


2511848  1-2801518  2188426 
2504388  1-281)4405  2190243 


•2496933  I -2807435  2192060 
32489484  132810453  2193837 
1-2813442  2195696 

,1-2816430  219751.5 

2467169  L:2aiM19  2199335 
1-2459742  1-2822412  '2201 1 55 
I •245'2320  1 •282.54IK  2202976 
1 -2444903  I -2828404  2204798 


2437492  1 -2831404 

2431 K186  I -2834406 


vers. 


Dif  Cosine 


•283741 1 


2415290  1-2840418' 
2407900  I -284'428 


2206620 

2208443 

221026- 


2401)515  1-2846440 


23931.36  1-2849455 


2212091 
-1213916 
2215742 
2217569 
l-2.38.5762|l  •28521702219.306 
2378393  1 2855492  2221223 
2371030  1 -2858514  2223051 
236,-!672  l-2n61.539  22248HII 
2.356.319  I -2864.566  22267 1 0 
2.34897'2  1 -2867596  2228540 


Cosec. 


CoverslDif 


7880108  60 
-,*7878316  49 
'--7876524  58 


[874732  57 
'8729.39  .56 


792,; 

793; 

7871 145ISS 
,;g"  7869350  54 
' ^ 7867555  53 
"^7865759  52 
7863963  51 
7862165  50 
7860367  49 
7858569  4 
‘'  7856770  47 
7854970  4G 
; 7853169  45 


7851368  44 
7849566  43 
1847764  42 
7645961  41 
40 
39 


7844157 

7842352 


7840547  38 


7838741 


7636935  36 
■835127  35 
1833320  34 


7831511, 

7829702 

7827892 


816 

817 

817 

817 

819 


829 

830  ; 


an 


802 
802 

803 

804 

805 

805 

806 
806 
808 
807 
809 

809 

810 
810 
812 
811 

® 1^7820641^ 
“ “7818833  26 
“ r 7817019  25 
7815205  24 
7813390  23 


7826082  30 


7824270 

1822459 


7811574 


22 


7807940  20 


7806123 


19 


g,,  7804304  18 
g-'  7802485  17 
7800665  16 
7798845  15 
“',‘1197024  14 
7795202  13 
7193380  12 
g*  779155711 
“'T  7789733  10 
7787909 
“"7786084  » 
“"7184258  7 
“"  7782431  Lfi 
*^778060*  5 
“"  7778777  4 
®1:®  7776949 
■75120  3 


777.7290 


830 


1460 


Sine 


Deg.  51. 


38  Deg. 


LOO.  SINES,  &C. 


(325) 


Sine  Oif  Cosec.  Verse Js.  Tang. 


Dit  Cotang. 


JM-7K934'J« 


4 S-ISSSSSO 
i 9-790149S 


11 


9-7903104 
9-7904715  , 
9-7906395  ! 
9-7907933  I 
hJ  9-7909541 
9-79III48 
9-7919754 
U9-7914: 

14  9-79159631; 
!15p -7 9175661; 
79191 

l-l9-7»>o7r.9  ; 


1 0-9 1 0658H|9  3-263138  9-8998098 
5 9-8930709 
3 9-8933306 
I 9-8935909 
0 9-8938511 
! 9-3981461  9-8941  lU 
5 9 3-28.3 19 1 9-8943715 
9-3988778  9-8946317 
9-8948918 


10-9093675  9-3999434 
10-90990AJ  9-3996089 


10-9090459  9-3999741 
10-208885-2  231; 


10-908794619-3307041 
’ 10-9085641 


9-8951519 
9-8954119 
2 9-8956719 
9-8959319 


9-3310688  9-8961918 
9-8964517 


10-9084037  9 3314334 
10-2082434 
10-208083-2  9-339169019-8969714 


9-33-28900 

9-333-2537 


2604 

2604 

2603 

2602 

-■'60.-. 

-2601 

-2602 

2601 

2601 

260( 

-2600 

2600 

2599 

2599 


5 9-7935135 

27  9-7906727 

28  9-7938317 

29  9-7939907 


2 9-7944670  r 
1 9-7946956  1 
19-7947841 
5 9-7949425  j 

36  9-7951008  j 

37  9-7952590  , 
as  9-7954171 

2 9-7955751  ! 

40  9-7957330; 

41  9-7958909 

42  9-7960486  j 

43  921962062  . 

44  9-7963638  \ 
ij  ^•796i 

a-7966786  ! 
47  9-79683.S9 


10-2077631 
10*2076032 
10-2074434 
10-2072837  9-3.3.39ft()^|9 
10-2071240  ■/■•.7.3434:iK 
10-2Q6964^9-.334706h|9 
^10-2068031 


; 111  2064863  9 33.S794*?  9 


in*«>nrs'i‘»*:a 

*>  .1361  57‘>  0 

9-3365194  9 

U)  2060093 

10*2056917 

10-2055330 

10-2033744 

10-20.5*2 1. 

9-336H8I4  9 
g*33724'6*  9 

y-3376049  9 
9-3379664  9 
9-3383278  9 
9-3386889  9 
9-3.39042U  9 

10-2050.57.5 

9-3394107  9 

9-8972312 
9-8974910 
9-8977307 
2|9’8980104 
8982700 
-8985296 
8987892 
8990487 
899308' 
-899367' 
-8998271 
9000863 
9003459 
•9006032 
9008643 
9011237 


Covers. 


'3847139 
-3844349 
10-1066694i9‘384l93' 
10*1064091 
10-1061489 
10-1038886 
10-1036283 
10*1033683 
10-1031082 
10-10484S1 


9-3821190 

9-3818389 

9*3813988 


9-38107831 


9*3803374  1 
9-3802968  \ 


9-3797733  1 


, 10-204 7410  9*3897714  9*9024193  g 
10-2045829  9-3401319  9-9026786  J 

10-2044249  9*3404922  9*9029376  .^JJ5|l0-0970624b>*5745390|l0-1073623 


; 10*0986171 
: 10*098337! 

1 10-098098' 

I 10*0978396 
10-0973803 
i 10-0973914 


10-2042670|Q -3408324  9*903 1 966  , 
4j9 -9034553 


382-3789 


Secant 


111:1034679 

10-1033666 

10*1036634 

10-1037642 

10-1038631 

10-1U39621 


10*1045681 
10-1043281 
10-1040681 
10-103808 
10-1033483 
10-10.12884 
I0-103028(i 
10*1027688 
10-102309 
10-10*2249.1 
10-IU198969  3793144  I 
10-1017300  9*3792334  1 


9-37899«3  1 
9-5787311 
9*3784698  1 


10-1014704 
10-1012108 
I9^IOO!*513 
I0-l(K)69t8 
10-100432: 

10-1001721 
10-099913.^ 

10-091>6341  9-37716*20 
10-0993948  9*5769001 
10-O991355  9-3766382 
3 9*3763761 


Cosine 


987^ 


3i> 

9-8958398 
9-8937406 
9*8936414 
9-8933422 
9-8934429 
9-8953433 
9-8932440 
9 -8951 443 
9-893043l»|i2 
9-8949433 
9-8948437 
9-8947439 
9-8946461 
9-894346: 
9-8944tC.:> 


48 


iJ 


9-3774'>37  10-1062.i48 


J004'i 


: joo4‘ 

10051 


09*3761139 

9-3738517 

9-3733893 

9-5733269 

9-3750643 

9-3748017 


10-1063332 
10-1064336 
10-1063361 
10*1066367 
10-1067374iJ^ 
10-1068381 
10-1069388 
10-1070396 
10-1071605 
10-1072615 


.9-8933444. 

,nn-|9-8y34M«. 
‘“’°9-89334r>:ii 

I““.y-8»3I4I 
™i'y-8S304l  > 

1009. 

^*'‘yiU'8ll3n3~.S 


9-.574013S  1 


43  9-7971501 

50  9-7973071  ! 

51  9 7974640 

52  9-7976408 

53  9-7977775  ! 

54  9-7979341  j 

55  9-7980906 

56  9-7984471. 1 

57  9-7984034 
3 9-7985596 
:i  9-7987154 
19-7988714  ' 


9-9037144  2 
9-3419319|9-9039733|., 
9044341 

’ l(l-4034788|9-.3446.MI7|9-9044910 
9047497 
9050085 
9054674 
9-3440663[9-90554.S9 
; 10-2046949  9-3444448  9-9057845 
Hh2!125360  9-3448031  9-9000431 
10--’14>S792  9-345161-1  9-9003017  ^ 


in.(|06'i‘267  9-5734870  10-1077671 
l(M)B57679j9-573'12:iB,l(l- 107.81-, 64 

10-1079097 

10-0954503  9-5746970  10-1080711 
■?'’?lii).ngA99i  s 9-57-14335 10'10ai796 
9-5741699 

10  0944741  9-5719064  1 


Cosine  Dii' 


lO-'lOl-l-l-’.S  9-3455194  9-9065603  „ 


lO-gQlnO.'i 9)9-34 SB770  9-9068188  j 
19-9070773 
9-9073357  a 
9075941 : 
9-9078525  ; 
9-9081  lOoliT 

-■-9()8:)69-.> 


10-2019094  9-.34623A7 
10-4017530  9-.34659-2'9 
10-4015960 
10-4014404 
10-2012842  9-347663 
10-201 1482  9-348040; 


Secant  Covers  Cotang.  Dif 


10-0942155  9-5716443  1 
10-0939509  9-5713784  10-1085794 
10-0930983  9-5711144 
10-0934397  9-5708503 
10-0931814  9-5705861 
10-0949-227  9-5703418 
10-0946643  9-5700573 
10-0944059  9-5697948 
10-0921475 
10-0918891 


9-569.5484 
9-5694635 
10-0916308  9-.S689987 


10-1086809 

10-1087828 

10-1088847 

10-1089867 

10-1090687 

10-1091908: 

10-10929-191; 

10-109b9Sl 

10-1094974 


1!J!V^-3925365  21 
n ‘19-89-14554  l; 
OJ-to-894334-lL 
J9-89223-1;.  L 
;“^9-89-11316  L 
;^|9-89-103()3  1 
” •‘9-89191891 
9-8918274  1 
-£313353  1 
..,,9-8910242  I 
}!;!»  9-89152-20  1 
9-8914408 
9-8913191 
I"  9 9-891-1174 
1^,^9-8911153 
„,„n  9-8910133 
4^  9.89091  U 
9-8906092 
9-8907071 
9-8906049 
9**  9-8905026 


Tang.  Vcrseds-l  Cosec.  Dif  Sine 


Deg.  51 


(326)  39  Deg.  natural  sines,  &c. 


Tab.  10. 


' Sine  Dif  Coven  Coscc. 


ii93‘2U4 
.995464 
i297794 
S999983 
>309^249 
830450< 
530675b 
S3090I5 
5311472 
5313548 
6315784 
5318039 
6320293 
532254' 
5324800 
15  5327053 
5329306 
6331557 
6333809 
6336059, 
6338310; 
6340559 
246342808 
6.345057 
6347305 
634955.3 
6351800 
6354045 
6356292 
6358537 


226( 

.’26( 

2259 

2259 

2258 

225b 

225' 

225' 

2256 

2*2.56 

2255 

22.54 

2254 

2253 

225.3 


3606796  1 .5890 1.57 
36045.36  L-5884452 
3602276  I •■58787.52 


3600017 
;697758  1-5867369 


2251 


2250 

2251 
2249 


3695500 

3693242 

3690985 

3088728 

3686472 

3684216 

3681961 

3679707 


Tang. 

M97840 
8102658 
8107478 
L!5873058t81J2300 
8117124 
8121951 
8126780 


I -5801685 

1-585600 

1-5850374 

1-584466' 

b.5839005 

1-5833348 

L5827697 

1 -.5822051 


3677453  1-581641 
3675200  1-5810776 
lo„,„  3672947!! -5805146 
. 3670694'! -5799591 


366844311-5793902 


3666 1S1;1 -5788289 


3603941:1 -5782680 
36616901-5777077 
36.59441|1 -5771479 
',36.57192  1-576.5887 
1300  8) 


813I6II 
8136444 
Bill  280 
8146118 
8150958 
8155801 
\ 8160646 
8165493 
8170343 
8175195 
8180049 
8184905 


2249  ^ 

^’*^36.54943  1-57M3.,„ 
2,^t®;3652695|L:55i4I18 
'*  36504471 -.5749141 
"7 ! 3C48200,lji343570 


2246, 

2216, 

2245! 


3645954:1  -5738004 
'136437081-5732443 


, 3641 463  1 -5726887 

30  63607821  "*3[36392 1 8 1 -5791 337 
63630261-1  136369741 -571 5792 


31 

32|636.5270 


”^^.3634730  1 -57102.52 
^7’'3G32487l:5H14I17 


6367513 

6309756 

35  0371998 
6374240 

37  6370481 

38  8378721 
0380961 
0383201 
6385440 
6387678 
0389916 
6392153 
6394.390 
6396626 
6398862 
6401097 
6403332 
0405566 
5407799 
6410032 
5412264 
6414490 
5410728 
54 1 8958 
5421 189 
1423418 
5425047 
427870 


2'243 

2242 


.36302441-5699188 
36280021  •5693664 
‘"*36257601-5688145 
36235191-568263 


2240 

2240 

2240 

2239 

2238 

■2238 

2237 

2'237 

2-236 

2230 

2235 

2‘235 

2234 

2233 

22.33 

22.'1‘' 

'2232 

2232 

2230|:;' 

•2231 

2229 


36212791 1 -5677 1 23 


3619039 

3616799 

3614560 

3612322 

3610084 

3607847 


36056101-5638708 


3603374 

3601138 

3598903 

-3596668 

3594434 

3592201 

.3589968 

3587736 

5585504 

1583272 


3578811 
1574353 

3572124 


Cosine  Dif  Vers.  Secant 


I -5671 61 9 
1-5666121 
1-5660628 
I -565514 1 8302160 
1-5649658 
1-5644181 


I 5633241 
1-5627779 
L5622322 
1-.S616871 
1-5611424 
1 -5605932 
L-5000.546 
1 -.55951 15 
L.5589889 
1 -.5584208 


581042  1 •557885*.: 


1 -5573441 
LJ508035 
1 -5502034 


1 -555723F 


8189764 

8194625 

8199488 

8204.354 

1209222 

8214093 

B218965 

822.3840 

8228718 

8233597 

8238479 

8243364 

8248251 

83.53140 

8258031 

8262905 

8267821 

8272719 


J [8277620 
8282523 
8287429 
8*292337 
8297247 


8307075 

83U992 

S316912 

8321834 

8326759 

8331686 

S3366I5 

8341547 

8346481 

8.351418 

8356357 

836129b 

8360242 

8371188 

8.370136 

8381087 

S38604I 

^90996 

Cotan. 


Cotang. 


•2348972 
-2341629 
•2334292 
-2326961 
!23J9634 
I -23 1 2.8 1.3 
•2304997 
•2297687 
•2290381 
•228.3081 
•2275786 
-2268496 
•2961211 


•2253932 

•2246658 

•2239389 

-22321251 

•2224866 

-2217613 


1^0278 

1-291.3346 

2916416 


2210364  1-9995649  2263441 
2203191  1-2998723  2965284 
2195883  1-2931806  2267128 
2188650  1 -29.34892  2268973 
21814221-2937980  2270818 
2174199|I-2941071  2272664 
•2944164  2274511 
•29472602276358 


-21669821 
•2159769  I 
•2159562  1-29503592278206 
-2145359  1-2953460|2280055 


-21381621 
•2I30970  1 
•2123783 
2116601 


1-2100424  1 


L21 0*2252  I 
2095085 
2087924  1 


-208076' 
•2073613 
•2066468 
•2059327 
•2052190 
•2045058  1 


•2037932 

•2030810 

•2023693 

•2016581 

•2009475 

•2002373 

•1995276 

•1988184 

•1981097 

•1974015 

•1966938 

•1959866 

•195*2799 

•1945736 

•19.38679 

■1931626 

■1924579 

■1917536 


Tang. 


Secant 


1-2867596 
1 -2870628 
1-2873663 
1-287670(1 
1 -2879740 
I -2882782 
1-2885827 

1-2888875 
1-289192.5 
1 -289497 
1-2898032 
1 ■290ni9<i 
1-29041.50 


Ver^ 

■2228540 
•2'230371 
2232203 
I)  2234035 
2235868 
2237702 
2239536 


1-2907213 


1:2219489 

1-2922564 


2241371 

2243206 

2245043 

2246879 

2248717 

2250555 

2'252394 

2254233 

2256074 

2257914 

2259756 

2261598 


•2956564 

■2959670 


2281904 

2283754 


I -2962779  2285605 
1-2965890P287456 
2969004 
2972191 


2289308 
2291160 
1-2975240  2293014 
2978362  2294868 


1-2981487  2296722 
I -2984614  2298577 
1 -2987743  2300433 
1 -299087612302290 
1-2994011 
2997148 


2304147 

2306004 


1 -3000288 
1 -.700343 
1 -.-1006576 
1-3009724 
I -.3019875  2315303 
1-.301602S231U65 
1 -.301 9 1 81  2319027 
1 -3022343  2320890 
l-30*2,5.504 
3028667 
I -.30.3 18.31 
1-3035003 


303817.5 
1-3041349 
1 -3044526 
1 -.3047706 
1-3050888 
1 -.3054073 


Cosec.  Covers 


2307863 
J 2309722 
23] 1582 
2313442 


2322754 

2324618 

■2326483 

2328348 

2330215 

23.32082 

2333949 

2335817 

2337686 

2.3.39556 


Dif  Cosine 


8.31 

i!2S 

632 

833 

834 

834 

835 

835 

837 

836 

838 

838 

839 

839 

841 

840 

842 

842 

843 

843 

844 

845 

845 

846 

847 
847 
MS 
849 

849 

850 

851 


71460 
7769629 
776779' 
7765965157 
776413256 
7762298  55 
7760464;54 
775862953 
7756794'52 
75495751 
775312150 
775128349 
7749445  48 
7747606  47 


7745767  46 
774392645 
742086 
7740244 
738402 


7736559 

7734716 

32872 

7731027 

77-29182 


727336  36 
7725489  35 
7723642  34 
7721794  33 
7719945  32 


851 

852 
852 
854 
854 

854 

855 

856 

857 
857 
857 
859 

859 

860 
860 
861 
862 
862 

863 

864 

864 

865 
865 
86' 
86' 
86' 
868 

869 

870 


7718096 

7716246 


7714395 
7712544 
10692  27 
7708840  26 
7706986  25 
7705132 


7703278 
701423 
699567 
7697710  20 


695853 
693996 
7692137 
7690278 
7688418 
7686558 
7684697 
7682835 
7680973 
7679110 
7677'246 
767.5382 
7673517 
7671652 
7669785 
667918 
7666051 
7664I8n 
76623 U 
7660444 

5if"Sinr  ' 


Deg.  5Q, 


39  Deg. 


LOO.  SINES,  ice. 


(327) 

Cosine 


Sine  Dif 


9-79887 1 ^ 


9-79'.>0«78 


3 9-7993.794 


7996507 


6 9-799BOC9 

7 9-7999616 

8 9-8001169 

9 9-8009721 
10  9-80IH972 
U 9-8005823 
IS  9-8007372 

13  9 -8008921 

14  9-8010468 

15  9-8012015 

16  9:8013561 

n 

18  9-8016649 

19  9-8018192 

20  9:8019735 
tl 

22j9'8022816 
23  9-8024355 
14  9-8025894 
5 9-8027431 
26|9- 8028968 
9-8030504 
28  9-8039038 
19  9-8033572 

30  9-8033105 

31  9-8036637 

32  9-8038168 

33  9-803Q6gn 

34  9-8041228 

35  9-8042757 
3149-8044284 
3tI9- 804581 
3W9-8047336 
399-8048861 

40  9-8050385 

41  9-8051908 

12  9-8053430 

13  9-8054951 
U 9-8056472 
13  9-8057991 
ifi  9-8059510 
13  9-8061027 
13  9-8062544 
12  9:81161060 

30  9-8065575 

31  9-8067089 

32  9-8068602 

33  9-80701 14 
54  9-8071626 
33  9-8073136 

56  9-8074646 

57  9-8076154 

58  9-8077662 

59  9-8079169 
SO  9-8090675 


Cosine  IDif 


560 

558 

1558 

1557 

1556 

L333 

1554 

1533 

1552 

1551 

1551 

1549 

1549 

1547 

1547 

1546 

1545 

1543 

1543 

1543 

1541 

1540 

1539 

1509 


100JOQ8164  9-34873379-9088858  "“-t  10-0911142  9-5684688  10-1097021 
0"2Qtl6606P:3490iHX)9'iW?rnP  1 0-09Q856O  9-568-2037  10-1098046 


153' 

1337 

1536 

1534 

1534 

1533 

1532 

1531 

1531 

1529 

1529 

1527 

152' 

1525 

1525 

1524 

1523 

1522 

1521 

1521 

1519 

1519 

1517 

1513 
1516 
1515 

1514 
1513 
1512 
1512 
1510 
1510 
1508 
1508 
1507 
1506 


Cosec. 


Verseds. 


0-2000384  9-3505137  9-9101766^®)  10  0898234  9-5671423  10 
0-I998S31  9-3508692  9-9104347  ~®‘  10-0895653  9-5668766  10 
0-1997279  9-3512246  9-9106927  “5**’  10  0893073  9-5666109  10 
0-1995728  9-3515798  9-9109507“®”  10-0890493  9-5663451  10 
“®‘'' 10-089791 3 9-5660792  10 


0-1975645 


1-2011282  9-a481)-21l5  ^-OOH-lli-W  10-0916:11)8  9-.ifiS90H7 

1-20097-2-2  9-3483772  9-908627.')  10-0913725 


0-200.SIU9  9 -;!49446-2;9  -90'J4Q-22 


)-2003493  9-34980-22'9-9096603 


0-1994177  9-3519348  9-911208. 

0-1992628|9-3522897p-91 14666  10-0835334  9-5658I32jl0 

10-0882755  9-5655471  10 

2539 

0-1987985  9-3533533  o-o"’ 


0-1991079 


9-3526444  9-9117245 


0-1986439 

0-1984894 


9-3537075  9-9124981 


9-3540615 


0-1983351  9-3544154  9-9130137p’®|  10-0869863  9-5642151  10 
0-1981808  9-3547691  9-9132714':^!!  10-0867236  9-5639484|l0 
0-1980265  9-35512-27  9-9135-291  “ 


0-19787249-3554761|9-9137866  “Z! 
0-19771849-3558-29.3  9-9140444 


9-3561824 


0-1974106  9-3565353  9-9145596“’®  10-0854404  9-56-26134)10 
-2575 
'2576 


0-1 969496  9-3575930  9-9 1 533-22  "Z , 10-0846678  9 -56 1 8 1 1 '•  UlU  1 228 1 8 


Secant 


Tang. 


Dif 


9-9127559 


9-9143020 


0-1971032  9-357240<i9-9I50747  "Z®  10-0849253  9-5620787  10 

9-3579453)9-91i5896  ^^Zt  10-084410-1 9-5615436  10 
10-0841529  9-5612759  10 
10-0838955  9-5610080  10 


Covers. 


. 10-09l).-i:i9- 

1^-^'  10-0900gl.S9-5674078|lO-110112- 


2576 

2576 


0-1967962 

0-1966428  9-3582974  9 9158471  ,, 

0-1964895  9-3586494  9-9161045 

257.3 

0-19618329-3593.52819-9166192  ZiZo  10-083.3308  9-.560472I  10 
0-I960301|9'35970429-9I68765  *fZZ  10-0831235  9-5602040  10 

tf\»noaQ£r.n  u-';-';au'3'iu 


0 • 1 958772  9 *3600555  9 *9 1 7 1 338  1 0*0828662 

2573 


0-19557169-3607576)9-9176483'^’'*  10-08'235I7  9-5593991  10 
0-19541899-3611084  9-9179055  ZZZa  10-0820945  9-5591305  10 
0-19526619-3614591  9-9181627  Z^lO-0818373  9-5588619  10 

0-1949615  9-3621599)9-9186769  Z^Zl  10-0813231  9-5583244)10 
0-1948092  9-3625101  9-9189340  “Z)  10-0810660  9-5580555  10 

10-0808089  9-5577864  10 
0-19450499-3632100)9-9194481  “Zn  10-0805519  9-5575173  10 
0-1943528 9-36355979-9197051  10  0802949  9-5572481  10 

0-1942009  9-36390929-9199621  ZiZD  10-0800379  9-5569787  10 
0-19404909-36425869-9202191  )“Z®  10-0797809  9-5567093  10 
0-1938973  9-3646079  9-9204760"®'  10-0795240  9-5564396  10 


Cotang. 


15a 


■2578 

257S 

2578 


iDif 


Cotong. 


10-090597.S 


10-0872441 


9-5650146 

9-.S6474H2 

9-5644817 


10-0864709 

10-0862132 

10-0859556 

10-0856960 


9-.76:i68l6 


2-5634147 

9-.7631477 

9-5628806 


0-1938973  9-3646079  9-9204760  10-0795240  9-5564396 

0-1937456  9-3649569|9-9207329"®-  10-0792671  9-5561701  10-1144785 
0-1935940  9-36530589-9209898  10-0790102  9-55.69004  I0-1U5838 

0-193U25  9-3656546  9-9212466  Zf?®  10-0787534  9-5556306  10-1 146891 
0-1932911  9-3660032  9-9215034  ™ 10-0784966  9-5553606  10-1147945 
0-1931398 9-366,'45169-9217602“Z®  10-0782398  9-5550906  10-1149000 
0-19298869-36669999-9220I70rZZZ  10-0779830  9-5548204  lO-l  150055 
0-1928374 9-36704809-9222737  "®‘  10-0777263  9-5545502  10-I1511U 


V •**  9 .ra  4vr**av  tvv<(  IXOO  7 » 00*t0007 

0-1996864  9-36739.69  9-9225304  10-0774696  9-5542798  10-1152168  1!!ZZ  9-8847832 

0-1925354  9-3677437  9-9227871  jZ?Z  10-0772129  9-5540094  10-1153225  iS-BHia-r-jt 
0-19<23846  9-3680914  9-9230437  “Z!?  10-0769563  9-5537388  lO-1 154283 
0-1922338  9-36843899-9233004  “Zt  10-0766996  9-5534681  10-1155341 
0 1920831  9-3687862  9-9235570  jZZ:  10-0764430  9-5531974  10-1156401 
0-1919325  9-3691334  9-9238135)*^-  10-0761865  9-55292d5)l01 157460 


Tang. 


Covers. 


.6S.S7:i.6)S  10-102.699 


Verseds. 


Secant 


Uif 


10 


10 


111-2453 
1113487 
1114521 
1115556 
1116592 
I1IT628 
1 118665 
1119702 
1120740 
1121779 


I0215C 
103178 
1104'20S 
1105235 
1 106264 
1107294 
1108325 
1109356 


1023 


9-8905026 
,n,i-9-890400.6 


)D?Z9-8900s29 
“*^9-8899903 
,“|9-8»9»877 
,DZZ'!>‘8897850 
i":'9-8a96a22 
"Z>-889579> 
”1^9  8894765 
^"9-8893736 
”9-8892706 
)))i))9-889I675 
;”^^i9-g890S44 


1123858 
1124898 
11-25939 
11-26981 
11280-23 
1129066 
1130110 
1 131 154 
1132199 
133244 
1134290 
135337 
1136384 
1137432 
1138481 
1139530 
1140580 
141630 
142681 
1143733 


.“ll  9 -88896 12 
,Z”:'9-888858(l 
Z1Z9-8887547 
^9-8886513 
l[)^?9-8885479 
9-8884444 
9-8883408 
9-8882372 
.qI:  9-8881335 
‘ ”'9-8880298 
,!)??  9-8879260 
,"xZ9-8878-221 
9-8877182 


Cosec. 


1040 

1041 
104-2 

1042 

1043 

1044 
1044 


9-8876I42 
9-8875102 
9-8874061 
9-8873019 
9-8871977 
9-8870934 
9-8369890 
‘9-8868846 
9-8867801 
’ 9-88667.61! 
9-8865710 
9'886466.'3 
9-8863616 
9-8862.668 


1045 
1045 
104b 
1047 

1047 

1048 

9-8861519 
1060  9*3860470 
lt^9-88594'20 
^9-8858370 
””‘,9-8857319 
9-8856-267 
”^*l9-88552I5 

053i®'®®54162 
* '9-8853109 
2-8852055 
9-88.61000 

””®  9-8848889 


1054 

1055 


”j'i9-8846775 

1058®*®-'®'”^ 

™”l9-8843599 
”’'9-8349540 


Dif 


Sine 


Deg.  50. 


^ ^ fo  ^ ^ ^ ^ ^ ic  fe  ^ It*  fe  tc  ^ ^ ^ S fe!  ^2  y ic  Is  I 


(328)  40  Deg.  natural  sines,  &c. 


Tab.  10. 


ll|<U47!)Ui) 
11)1450182 
U 6452855 
12  6454577 
I3f4567'.)8 
6459019 
6461240 
16  6463460 
6465679 
6467898 
196470116 
20  6472384 
6474551 
6476767 
6478984 
6481199 


21 
22 
2.! 

24 

25  6483414 
26|64S.i628 

6487842 

6490056 

6492268 


Sine 

'■|427S7i 

11430104 

■1432332 

.4-14559 

■'43678,> 

140901 

6441236 


2'>17 

‘352,5449 

“8523233 
‘ 352ini« 

2215 


27 

28 

29 

30  6494480 


6496692 

6498903 

6501114 

34|6503334 

6505533 

6507742 


6509951 
6512159 
6514366 
6516572 
116513778 
42  6520984 


6.523189 

6525394 

6527598 

6529801 

653200. 

6534206 


6536408 
5o)6>38609 
5l|6540310 
6,543010 
6545209 
6547408 
6.549607 
6,551804 
6554002 
6.556198 

59  655B395 

60  6560590 


Dif  ICovers 

■,;t^ii69396 
',.13.567668 
;--;43565441 
;1.^8.4(1.12I5 
' . 3560989 
["(3558764 
„,.:35.56539 
■^1355431.5 


1224  . 


? 223 


1223 

2222 

1221 

2221 

2221 

2220 

2219 

2219 

2218 

22181; 


3,549868 
354764.5 
354542.3 
354320-2 
3540981 
, 3538760 
8536540 
' 3534391 


3532102 

113529884 


3527666 


2215 

■2214 

2214 

2214 


2212 

2212 

2212 

2211 

2211 

■2210 

2209 

2209 

2209 

2207 

2208 
2206 
2206: 
■2206 


8521016 
3518801 
3516586 
35 1 4379 
3512158 
13509944 


2205 
2205 
2204 
2203 
, , 2203 
*«02 


Cosine  Dif  I Vers. 


35.5'2091 


; 3507732 
: 3505520 
3503308 
3501097 
3498886 
3496676 
3494467 
. 3492258 
3490049 
3487842 
3485634 
'13483428 
! 3481929 
■3479016 
3476811 
\ 3474606 


3472402 
! 3470199 
34679^6 
; 3445794 
1 3463599 
3461391 
1459190 
3456990 


2202 
2201 
9201 
2200 
2199 
2199 
2199 

3450393 
i\l‘  8448l9e 
i;  "*3445998 
'J  '®  3443802 
: 3441605 

“”34.39410 


1454791 

3452592 


Co  sec. 


1 ■5.I.17-23K 


0730  I 


■5408 1S9 
•5402937 
5397690 


■5413445 


9 85 


•5392449 


•5387212 

■538198(1 


■5309238 

•f304078 


•5298923 

■5293773 

■5288627 

52M487 

■5278351 

■5273219 


•5268093 

5262971 

.5257854 

•5252741 

52476.34 

5242531 


Secant 


Tang. 


L5429244 


5423973  8515684 
541871)6  8.520704 
8525726 
1530750 
85357 
8540807 


8545839 
8550873 
8555910 
■53767.5'2  85609.SO 
■5371530  8565992 
85710.37 
8576084 
8581133 
8.58618 
8591240 
8596' 
8601357 
8006419 
8611484 
8616551 
8621621 
H626694 
863176.8 


863684(i 

8641926 

8647009 

8652094 

86.57181 

S662272 


8667365 

8672464 

8677558 

8682659 

8687762 

8692867 


Cutan. 


Co  tang. 


1(1826422 
LI  81 9447 
M8I2477 
M805512 
!■  1798551 
1 J791595 
•■1784644 
LI777i;98 
LI  770750 
1 ■1763820 
LI  756388 
L1749960 
L 1743038 
L1736120 
I ■1799207 
L17'22298 
t|L1715395 
LI  708496 


Secant  Vers.  Dif  Cosine 


68  236 


■3095720 
••■5098943 
■31021 
i3L!5396|2: 
■3108626 
■fill  I860 
•31 15095 


2363918 
2365796 
17675 
369555 
2371436 
2373311 
2375198 
^183342377081 
3121.575  2378964 
■31248-20  238U848 
■3 1 '28066  2362732 
2384617 
386503 
2388389 
2390276 
239216.3 


3134568  23 
L31.37m.)T  2 
3141081 i 


1 1701601 
L1694712 
LI  687827 
LI  680947 
LI  67407 1 
LI  667200 
LI  660334 
L 1653472 
L16466I5 
LI  639763 
L 16329 1 6 
LI  626073 
L1619234 
LI6I2400 
LI  605571 
L1598747 
LI  59 1 927 
L1585II2 
LI  578.301 
LI57I495 
L'1564<>9'> 
L=iyS7H96 

L^15W3lfi 

1j1S37J3<2 

L:1.^307.S4 

1*152.3979 

l*Lil7210 

1I5IDU5 

l*l50.V)d4 


Tang. 


■3054073 
■305726 1 
■3060451 
3063644 
3066839 
3070038 
3073239 


2339556 

2341426 

■2343296 

-2345166 

^2347040 

•2348913 

■2350786 


3076442 
3079649  2 


2352660 
354535 
■308285.s['23.564IO 
■2358286 
2360162 
2362040 


3086069 


3089284 

.3092501 


•3131.316 


3144341 


■3147604 

■3150871 


■3154139 

■3l574IO'i 


■3163961 

■3167241 

•3170523 


•3173808 

1177096 


•3180.186 


■3183680 


■3186976 
■3190274 
■3193576 
196381 


•.1200188 

'3-203498 

■3206810 

■3'210I26 


■3'2 1.1444 
!32J676. 
■3220089 
■322:H16 
■3'2'26745 
■3230078 


.12.1341.1 


2394051 

.195940 


U2; 


2397830 
■2399720 
■3160684  240161 
2403502 
1405394 
2407287 


.0  24 


2409180 
241 1074 
2412969 
2414864 
2416760 
2418657 
2420554 
2422452 
2424350 
2426249 
-2428149 
■2430049 


24319.50 
243.1 152 
2435754 
2437657 
2439561 
2UI465 
’443371 


Cosec.  Covers  Dif 


1870, 

1870 

1872 

1872 

1873 

1873 

1874 

1875 

1875 

1876 
1876 
1878 

1878 
1878, 

1879 
880 

■ 881 
1881 
1881 
1883 

1883 

1884 

1884 

1885 

1886 
1886 
1887 

1887 

1888 

1889 

1890 

1890 

1891 

1891 

1892 

1893 

1893 

1894 
'895 
1395 

1896 

1897 

1897 

1898 
1398 

1899 
1900, 

1900 

1901 

1902 

1902 

1903 

1904 
1901 

1905 

1906 

1906 

1907 

1907 

1908 


7660444 
7858574  5S 
7856701 
7654832 
7652960 
7651087 
7649214 


7647340 

7645465 

7643590 

7641114 

7639838 

7637960 


763608243 
76342041^ 
7632325  4i 
7630445|U 
762856443 
7626683^ 
7624802;41 
762291940 
7621036  39 
7619152^ 
7617268  23 
7615383  36 


53 

52 

53 
511 
49 
48 


613497 

7611611 

7609724 

7607837 

7605949 

7604060: 

7602170: 

7600280: 

7598389 

7596498 

7394606 

7592713 


75908211 

7588926 

7587031 

7585136 

158,1240 

7581343 


7579446 
7577548 
7575650 
7573751 
757 1 85 1 
7569951 


7568050  1 1 


7566148 
7564246 
7562343 
756(U39 
7558535 
7556630 
5.14724 
7552818 
755091 1 
7549004 
517096 


Sine 


>23 

22 

21 

20 

19 

18 


Deg.  49. 


40  Deg. 


LOG.  SINES,  &C. 


(329; 


Sine 


o|9-808OG73 
ip-80S2180 
219 -8083684 
1-8085188 
4[9-8086690 
-8083192 
1-8089692 


1019133ln9-37052O‘i|') 
10-1911808 


8091192 


10-1910308  9-3712131  9-9253504 


10-1908808  9-3715592  9-9256088 


I 9-8112096 
23  9-81 1.S069 


9-8100172 
9-8101666 
9-8103159 
9 


1504 
1502 
1502 
1500 
1500 

] IQQ  

U9K  ’0'190'309  9-3719051  9-9-258652 
10-1905811  9-3722508  9-926191  S 
10-1904314  9-3725U65  9-9263778 
10-1 90281 8 9-3729419  9 -926634 1 
73287-2  9-9268904 
10-1899828  -J-3736323  9-9-271466 


10609 


24  9-8116554 


25  9-81 1S03S 
26|->-8I1952I 


23  9-81211813 
-28  9-81-2-2484 
2919-31-239155 


3Q  9-8125444 
31I9-81269-23 


i2  9-81284IH 

33  9-8129878 

34  9-8131354 

35 


9-813-2829 


36  9-813430 
33  9-3135777 
38  9-8137250 


39  9-8138721 


44  9-8146067  : ; 
U 9-8147534 


40  9 o...,.-.  - 

41  9-814166-2 

42  9-8143131 

43  9-8144600 


1505 


1497 

1496 

1496 

1494 

1494 

1493 

1491 

1491 

1490 

1490 

1488 

U87 

148 

I486 

1485 

UB4 

1483 

1482 

1481 

1481 

1479 

1479 

1478 

1477 

1476 

1475 

1474 

1474 

1473 

1471 

1471 


10- 1395350  9 -37461 
10-1893859 
10-1892369 

1 0- 1 890879  9-37.56909[9-9286R:'5 


10-1889391  9-3760440 
10-1887904  9-3763879 
10-1836417  9-3767:116 
10-1884931  9-37707.5-2 
10-1883446  9-3774186 
10-1881962 
10-1880479  9-3781050 

10-1378997  9-3784480 
10-1877516  9:3187908 
10-1876035  9-37913.35 


1469 

1469 

1467 


469-8148999  '*™ 
9-8150464 

I 1 4o4 

1463 
1463 
1461 
1461 
1459 
1459 
1458 
1457 
145 
1455 


48  9-81519-28 

49  9-8153391 

10  9-8154854 

11  9-8156315 
« 9-8157776 

53  9-8159235 

54  9-3160694 

55  9-816215-2 

56  9-8163609 

57  9-8165066 

58  9-8166521 

59  9-8167975 
•8169429 


Cosine 


Dif 


Cosec. 


■9238135 
•9-240701 
9243266 

10-1914812  9-3701 738|-)-9245«r.l 
1-9248396 
■9250960 


10-1898334 

10-1896841 


9-373977:1  9-92740'2sl 


9-374.3221  9-927652Q 


10-1874556  9-3794760 
10-1873077  9-3798184 
871599  9-3801606 


10 

I0-I8701'22[9-3805026 
10-1 868646  9-380844.S 
10-1867171  9-.381 1.868 


10-186569' 
I0-1864223I9-3818693 
10- 1 862750  9-3S221 06 
10-1861279  9-.382.5.S17 
10-1859808 
1 0- 1 858.338  9-'l8.323:ls 
10-1856869 
10-I85540<)  9-3839147 
10-1853933  9-3842.SSI 
I0I85-2466  9-3845953 
10-l85l0Ol(9-3849354 
10-1849536 
10  lS48072  9-38.i61.il 


10-1846609  9-3859547 
10-1845146  9-3862942 


Secant  Covers 


Verseds. 


Dif 

fo-19193-25l 

■ .,..|I0-19I7820  9-36943m[9 
10-1916316 


9 ■9284274',' 


9-9289396 


9-9291956 

9-9294516 


9-9-297076 

2-9299636 


H-9309872 

9-9312431 


10-1843635  9-38663: 

10-1842224  9-3869727 
10-1840765  9-3R731 17  9-9373765 
10-1839306  9-3876506  9-9376318 

10-1837848  9-3879893  9-9378871 
10-1836391  9-3883278  9-9381423 
10-1834934  9-3886662  9-9383975 
, . 10-1833479  9-3890045  9-9386527 

~T  10:1832025  9-38934-26  9-9389079 
niO-1830571  9-3896806  9-9.3916.31 


Tang. 


Dif 


-2565 
, 25651 


‘2564 

2563 

2563 

2563 


2562 


2561 

2i60 

-2560 

2560 

2560 

'2559 


723Q4155f; 


9-9314989 


3-931754- 


9:9320105 
9-932-2652L  ' 


9-9325221) 


;i2558 


■-="2SS7 

9-9327777l,r:™ 

i2.75" 


9-3815279  9-9330334}'^.®^ 


9-9335446; 
9-9338(8)31 
9-934t)559 
9-9343114 
9-9345670 
9 ■9348295 
9-9350780 
9-9353335 
9-9355889 
1-9358444 
9-9360998 
9-93635.12 


2555 

!|2555 


2554 

2554 


9 -9366105 


Cotang. 


2552 

2552 

12552 

255 

'255 


Cotang. 

Covers. 

10-0761fl6.S 

10-07.59299 

9-552M26.5 

9-5520555 

9-552384.-i 

10-0756734 

lQ-075411i2 

Ui-0751604 

10  *074^040 

9-.5521l:!n 
9-5518420 
9 -55 15706 
9 -55 1-2992 

10-0743912 

10-0741.748 

9-5510276 
9 •5507559 
9 .5.5^841 

10-077H7SS 

I0-073;i6io 

9-549940-2 

9-.54966RI 

10'07;j1096 

tSS 

“•5493959 

9-5491236 

10-072.7410 

9-.54Hfi.51 1 

10-0720B4S 

10-0718287 

“-5483060 

9-5430333 

10-0715726 
10-071 31 6-. 

10-0710604 

10-11708044 

10-0705484 

9-5474875 

9-5472145 

9-,i46941:! 

9-5466681 

10-07ll0.76i 

9-5463947 

9-5461212 

9-5458477 

9-5455740 

10-0697805 

10-0695245 

lU-06996Rfi 

10-0690128 

10-0687569 

10-0685011 

9-5453002 

9-5450264 

9-54475-24 

9-5.V447S:; 

10-067989  5 

9-544 -2041 

10'O677.3.3K 

0*5A't9 ’QW 

10-0674780 
111:067  22-23 
10-0669666 

9-5431*063 
9-j4'23316 
9-54'2,i56B 
9-54228  IS 

10-0667110 

10-0664554 

I0-O66I997 

10-06.59441 

9-.54‘>(M)6fi 

10-0656886 

9-5417317 

9-3414.564 

9-.54I1SI1 

lQ-06.54.3:m 

10-065177.5 

in-0649220 
10 '0646665 
10-0644111 

9-^4r90.56 

9-.540630I 

10-0641  55i; 

9-.540U78h 

I0-063900O 

9..5;'}OR(»2T 

10-06364AR 

4v5305C>f^S 

10-06.73895 

9-.53O2j07 
9 '.538974.5 

9-5384218 

10-063I341 

l0-0626'.>:!5 

10  06-23682 

10  06-2 1109 

10-0618577 

10-0616025 

tO-061347.3 

10-0610921 

10-0608369 

9-5370381 
9-536761 1 
9-3364839 

Tang. 

Verseds. 

Dif 


3U 


Secant 


10 


1 157461 

1158521 

1159589 

2I6064S 

1161706 

1 162766 

116383-2 

1 164896 

1165961 

1167026 

1168092 

1I69I59 

1170226 

1171294 

117236-2 

1 17343-2 

1174501 

1173572 

1176643 

1177715 

1 178787 

1 1 79860 

11809.33 

1182008 

118308-2 

1184158 

1 185234 

1 18631 1 

1187388 

1188466 

1189545 

1190624 

1191704 

1192765 

1193866 

1194948 

I19603l> 

1I971I3 

1198197 

1199281 

1200366 

120145 

1202538 

1203625 


10 


10-1205801 
10-1206890 
207979 
10-1209070 
10-12101(40 


1214530 


10-1216711 


-2I89II 


I 10-1-2-21104 

-2-2-2201 


Cosec. 


Dii  Cos! 


1061 
1061 
1061 
1 Q 

9 


9 
9 

±1 

9-883935’7p 


1064 

1064 

I06.1 

1063 

1066 

106-J 

1067 

1068 
1068 
lOTf 
1069 
1071 

1071 

1072 
U17'2 

1073 
1073 

1073 

1074 
1076 


tie 

ssviSTi; 

8841479 

H84041 


88;18’i94 

8837*23'2 

883616s 

■883.1104 

8 '34039(5 

8832974 

8831908 

883084 1 

83'i9774|4 

8828706 

■8827638 

8826.^6-5 

■882.‘>499 

■88»4428 

8823357 

8822285 

■8821213 

■8820140 

■8819067  3 

■8HI7992|3 

88169163 


1076.Q 
IO77I9  , 
I077|9.j 
107819.J 
9-1 


1079 

1079 

1080 
1081 
1081 
1082 
1082 

1083 

1084 

1084 

1085 

1086 
1086 
1037 
1088 
loss 
1089 
1089 

1091 
109(1 

1092 

1092 
10«)3 

1093 

1094 
I09j 

1 095 

1096 

1096 
1091- 

1097 


8815842 
8814766 
8813689 
8812612 
8811534 
8810455 
8809376  2 
8808296:2 
88072 1 3'2 
8806134:2 
88O5052I2 
S803970|2 
■880288712 
8801803;2 
8WX)719  2 
8799634 
S79S548 
3797462 
8796375 
8795287 
8794199 
87931 10 
8792021 
9-8790930 
8789840  1 
8788748  I 
8787656 
8786563 
878.5470 
8784376 
8783281 
8782186 
87S1090 
8779994 
877HS96 
8777799 

Dif  Sine 

Deg.  :iii 


(330)  41  Deg.  NATURAL  SINES,  &C. 


Tab.  10. 


Dif 

Covers 

Cosec. 

iaiig. 

Cotang. 

Secaiit. 

Vers. 

2195 

2193 

219^ 

2193 

2193 

2192 

2192 

343941U 

l-.V242.i3I 

869286- 

l*)50.»0i>4 

1-3250130 

'2452904 

3437213 

1 •023T433 

8697976 

1-1496928 

1 -3253482 

•2454813 

343502(' 

1 -323233i# 

o7u30b7 

1 -1490!  76 

1-32568.37 

2456722 

3432826 

1 -5227250 

S7Ob2O0i 

1-14534-29 

1 •3260194 

2458632 

3430635 

1-5222J66 

S713.'I6 

1-1476687 

1 -326.3554 

2460543 

;i42844( 

1-6917087 

8718435 

I -1469949 

1-3266918 

2462454 

3426248 

1-5212012 

872.3556 

M 4632 1.5 

1 -.3270284 

2464366 

2191 

2191 

219( 

2190 

2189 

3424056 

1-5206942 

872868(1 

1 • 1 456  486 

I -3273653 

2466279 

3421863 

1-5201876 

'*7.3.3806 

1-1449762 

1 -3277024 

2468192 

3419674 

1-5196815 

8738935 

) -1443041 

L:3280399 

2470106 

.3417484 

1 -5191769 

8744067 

1 -1436326 

U3283776 

2472020 

3415294 

1-5186708 

H74920I 

1-1429615 

1-3287156 

2473935 

3413105 

1 -6 18 166 1 

87.»4:i:)8| 

1-U2290S 

1 •32905.39 

2475851 

2188 

2187 

2187 

2186 

2186 

3410917 

1 -jl766J9 

8759478 

T14162('6 

1 -3293925 

■2477767 

3408729 

1-6171581 

8764620 

1-I409.)0H 

l-3-:973U 

2479684 

3406542 

1-5166548 

876976.5 

1-I4028I5 

1-33(8)706 

248K;()-2 

34043.55 

1-51615-20 

8774912, 

1 - 1 .396 1 26 

I -3304 1 00 

2483.5-20 

3402169 

1 -5 1 56496 

878(8)62 

1-1.381441 

1 -.3.  .07497 

248.54  19 

3399983 

1-3151477 

8785215 

1-1382761 

1-3311)897 

2487339 

2184 

2184 

2184 

2182 

2183 

2181 

3397798 

1-5146462 

8790370 

1-1.376066 

I-33U.')0I 

2489279 

3395614 

1-5141452 

8795528 

I •1369414 

1-3317707 

2491200 

339.3430 

1-5136447 

8800688 

1-136-2747 

1 -.3321 115 

■2493121 

3.391246 

1 -5131446 

SS05852I 

1 •1.3.5608.5 

1 -.3324.527 

2495043 

3389064 

1-5T26450 

8811017 

l-13494->- 

1-3327942 

2496966 

3386881 

1-5121459 

8S16186 

1- 1342773 

1-3331359 

-2498889 

2182 

2180 

2180 

2180 

2178 

2179 

3384700 

1-5116472 

8821.357 

1-13.36124 

1-3334779 

2500813 

3382518 

1-5111489 

8826.5.31 

1-1329479 

1 -3338-203 

2502738 

3380338 

1 -5106511 

8831 707 

1-1.322839 

2.504663 

3378158 

1-5101538 

8836886 

U13I6-203 

1 -3.345058 

2.506589 

3375978 

1 -5096569 

8842068 

1-1.309571 

I -3348489 

2508516 

3373800 

1 •609 1605 

8347253 

1-1302944 

T33519-24 

2510443 

V,?- 

3371621 

I -5086645 

8852440 

I -1296321 

1 -3355362 

‘2512371 

3.36944.3 

1-5081690 

8S57630 

1-1289702 

1 •3358802 

‘^5 1 4299 

„ : '13367266 

1 -.5076739 

886282‘2 

1-1283088 

1 -.iJGe-.Un 

2516228 

2177 

2175 

2175 

5365090 

1-5071793 

8868017 

1-1276478 

1 -.3.365692 

2518158 

3562913 

1 -6066852 

S873215 

1-1269872 

1-3369141 

‘25'20088 

3360738 

1-506I9I.5 

8878415 

1-1263271 

1 -3372594 

2522019 

2175 

2173 

2174 

3358563 

I -5056982 

88S36I9 

1-1256674 

1 -3376049 

2323951 

3.356388 

1 •505'2054 

88sS8825 

1-1250081 

1 -.3:i79.507 

2.525883 

3354215 

1 -.5047131 

88940.33 

1-1 ‘24.3493 

1 -3.382968 

2.527816 

3352041 

1-50422 II 

H899244 

1 - r.>:)69()')^ 

1 •.33s64;l‘> 

2529749 

...... 

3349869 

1 -50.37297 

890445b 

1 • 1 230329 

1 -3389898 

2.53168.3 

■2171 

3347696 

1-5032387 

890967.5 

1-1223754 

1 -3393368 

■25.3.3618 

2171 

2171 

2170 

2169 

2169 

2168 

3345525 

1-5027481 

8914894 

TI2I7183 

T339684I 

■2.535554 

3343354 

1 -502‘25b0 

8920116 

I-12106I6 

1-3400316 

2537490 

.3341183 

1-501768-J 

8925341 

I -1204053 

1 -3403795 

2.539426 

3.339013 

1-50 1279 1 

8930569 

1-1197495 

1 '3407*27ti 

2241. '164 

.3336844 

1 -5007903 

8935799 

1-1190941 

1-3410761 

2543301 

•)Oo4ti75 

1-500302(1 

8941032 

TI 184391 

1-3414248 

2545240 

2168 

3332507 

1-4998141 

8946268 

1*1 177346 

1 -.34177.38 

2547179 

33.30339 

1 -4993267 

8951506 

1-1171305 

2.549119 

‘2166 

2166 

2166 

2164 

6323172 

1 -4988397 

895674- 

Ml  64768 

I -3424728 

‘2551059 

3326006 

1-49835.31 

3961991 

1-1158235 

>553001 

33‘238.U) 

1 *4978670 

8967238 

1-1 151706 

l-a43I7'29 

2554942 

3021674 

1-4973815 

S972487 

l-114518'i 

1 -3435234 

'2556885 

2165 

216.3 

2163 

2163 

2162 

3.31 95 1C 

I-496S96I 

8977739 

l-ll:;s66? 

1 -.3438742 

•2558827 

3317345 

1-4964113 

M982994 

1-1132146 

1 -344225.3 

2560771 

3315182 

1 -49.592701 

S9S825I 

1-112.3635 

t *344.5767 

256-2715 

3313019 

I -49544.31 

899.3512 

1*1  119197 

1 •.34490K4 

2564660 

3310.S56 

1 •4949596 

S998775 

1-1119694 

I -3452804 

2566606 

33086P4 

1 -4.J44765 

8904040 

1-110612.^ 

l:3156;;57 

2568552 

DIf 

Vers. 

Secaot 

Tang. 

Cosec. 

Ci.vers 

9 


3 

4 
b 
6 

b 

9 

10 

11 

12 
13 
U 
Li 
16 
LZ 
18 
15 
iO 
21 
22 
23 
12 
23 
2d 
21 
28 
2U 
30 
Oi 

32 

33 

34 

35 

36 
.3 

138 

3y 

±2 

43 

44 
43 
4d 
41 
48 

45 
30 
■)1 
32 
.'>3 
34 
5 

36 

37 
3H 
3y 

r»f 


6364981 

636717. 


6371361 


6391271 


639783 


6606571 


662837 


6686981 


669131)1 


' 1909 
; 1909 
; 1910 
: 191 


7347096.  OU 
7543187(38 
734327838 
13413683:: 


I 1912 
^ 1913 
Jl9I3 
: 19U 

’ lyu 


T:)39+J’ 
<S37546  ii 
;S3S634  hi 
1533'i-n 
7A31bitsii 
"42»by4  ii 
7V27S)80iU 
„ ^ 7iH(K)65  4i' 


, „|^7524U9  4S 
7522233 
I,  7520316 
- ° 7518306:^ 

® « 7516480  ii 

I 1436 1 43 
±2 
21 
2U. 
05 
08 


luo]  l‘: 

'miLt 

1 922 


’310721 
’308800 
’30('»879 
73049.i 
'503034 
’301111 
,.  7499187. 

i n.;T  ’7497262 
Z493337 
493411 


1923  . 

1924 


: 1923  I 
! 1926 

7481+84 


3fi 

2i 

3i 


’ 162.7 

7482557  J 
* 7487622  2 
“7485701  ‘2 


1932-^ 
! 1935-t 
’ 1833  -T 

.1934:! 

:iS" 

^ 1 Q'\h  ** 

^ 1 940 

- 1V4U 

;i94o :l 

iisll 

’ 1942 

[1944’1 

hllel* 


Deg. 


41  Dep. 


LOG.  SINES,  &C. 


(331) 


bine 


‘.l-SI’JOSS'i 
9-8 1 7^334 
!)-8 173785 
9-8 1 7523.4 
9-8176685 
9-8178133 


8 9-81810-28 

9 9-8 18-2474 
0j9-8l8.3919 


119-8184364 
1-2I9-8 18680 
I5j9-8I88250 
14-9-81 8969-.’ 
1:i!9-8191133 
16:9-819-2473 
1119-8 1940 1-2 
18  9-3195440 
195 


n 

2’[9-8'201  196 
1 1 -4-870-263l> 


_ii;9-8'>15400 
719-8216926 
|li!9-8'2l8.J41 
Ilil9-82I9775 
76  9-8-221198 
9-8  222621 
9 -82-2404 2 
9-82-254ft.-i 
40  9-8226883 
,iJW-S'22a302 
4219-8229721 
4319-8-231  ms 
'44  9-8-2.32555 
4-)l9-S2.3397l 
4(1  9-82.33386 

7 9-82.36800 

8 9-8238213 
9-8239626 


.11)9-8241037 
5l|9-8242448 

il 


44 


9-8246676 

9-824808: 

^*B249AQi 

9-8-’.-|tl896 

9-S24-23l)l 

a-S'24.3704 

9-8-’54lO! 

Cosine 


Oil  Coscc.  Verseds. 


1451 
14.S2 
1 45 1 
1 440 
1 440 
1448 
1 44) 
1 447 
1 446 
1 444 
1444 
1443 
1443 
1442 


1441 

14U 

1439 

1438 

1435 
14.37 

1436 
1434 
I •134 
14.33 
1433 
1431 
1431 
14.30 
1429 
U',’9 
14-27 
1427 
14-26 
H2 
1424 
14-23 
14-23 
U2I 
1421 
14-20 
1419 
1419 
1417 
1417 
1416 
1414 
UU 
UI.3 
1413 
1411 
1411 
1410 
1409 
1409 
1407 
1 107 
1406 
I lO.l! 
1404 
14: 


Ui. 


1821867 


10-1816081 


1830471 


9-3896806 
9-391.-0134 
9-3903.461 
9-3906936 
9-3910309 
9-3913682 
9-391704-2 
9-3920421 
9-39-23739 
9-39-27 1 ij 
9-39:)o4-.’o 
9-39.33883 


Tj^g^ 
9«3D163I 
9*9394182 
9 9396733 
9-9399284 
9-9401 833 
9*9404^^83 
9-9406936 
9-9409496 
9-94J2036 
9-94U385 
9-941713.'» 
9-94196S4 
994222331 


2351 
2531 
2331 
2531 
2331 
2351 
2550 
2530 
2s549 
2550 
2349 
254V 
(2549 

9-9424732^^ 

9 -9427331., 
9-9429979;:^tQ 
9-943242bKi;i 

9-3934031  9-94349T6-^:7® 

8- 84374-24&« 

9- 9440072Lt,. 


Dif 


9-.3947184 
9-3960734 
1801674!9-39r4084 
1 80O239I8 -39674.34 
I79S804'9-.!97078I 
797.-)-o|9-.3974li!6 
89-3977470 


Cotang. 


10-0608369 


Covers. 


9-4364839 
q-.S36'.)Q67 
9-4349293 
9-43.i6jl8 
9 4343742 
9 4340964 
9-434818 
9 -.4344 408 
9-43426-28 


10-0484414  9-.13.39847 


10-0582864  9-533706.J 
10-0i80316|9-533428l 
10-0477767i9-533I497 
10-047.V21K9-53287I2 
IO-047-266!"9-43-259-24 
10-0470121  9-5323137 
10-046747219-4320349 
I0-05650‘24j9-5317559 
10-0462476  9-5314768 
10-04.49928  9-4311976 


9-9450-261'o3^^ 
9-9452807u^” 

-2546 


1793073|9-.i9.S41.44  9 94.4790o| 
1791642,9-3987493 
179021-2  9-.3990831 
178878.39-.3994168 
1787344|9-3997403 
1785927  9-4000837 
I784401)9-4<.K)4169 
178.3074  9-4007.400 
I7SI649  9-4010S-29 
1780-2-24  » -10141.4. 

1778802  9-4017484 
1777.379  9-40-20809  9-948.4899 
177.4948  9 •40-24 1.-12 
1774437  9-40-27454 
17731179-4030774 
17716989-4034094 
l770-279!9-40.1741-2a 
176886-2  9-4040728  9-9401  l£i2 
1 76744  4^9-404404:1|9-9.40.37II4 


9-944-261 9Ur?-  1 0 0547-38 1 9-43091 83 

9-9444li:6;;.’*'  .....o, 

9-9417714l.r.*- 


9-9460447KJ' 
9-946-299.3|,T;*s 

9-946.4.419;,^?T? 
9-9468084 
9-947063o[ 
9-947.3174 

9-94747'2li|,V';r" 
9-9478-264 
9-9480810 


I0-0544834  9-.1306389 
10  0.44-2'286  9-.1303494 
1 0 0.>49739'9-4300797 
10-0447 19a9-4'29SOOO 
10-0.444646  9-5-29520I 
I U -0442 100  9 -4292402 
10-0539343  9-4289601 
10-0437007  9-4286799 
10-043446  r9-5283997 


10-1243184 


10-1247631 


10:1 '249858 

I0-1-2.4O973 


10-1252088 

10-1243-20. 


1 7660-2!)|9-4047356  9-941I6-24.S  ,V/T 
1764614  9-40.40668  9 
1 7632(819-404.3978  9 
n61787|9-V047'287  ! 

1 760.374  9-40i;049.4  ! 
1748963I9-406390I 
1 7.47.442  9 -406720(i  9 
I74614-*9-4070.409S 
17547.33|9-407381  1 9-9426487 
1 7433-2: 

74I9r'9-408041fl|9 
I7.40..l0.9-408.370a9 


Cotang. 


10-0431916  9-5281 193 
I0-05293709-.4278388 
10-0.4-26825  9-3274482 
10-04-24260I9-4272774 
10()4'2I73.4  9-.4-269966 
10-04191909-5267147 
I0041(-|644l9-4264346 
10-04UIOI  9-4-261535 
1 0-0.41 1.447  9-.V2587'2'2 
10-040901.1  9-4234908 
lU  040646919 -4'23S094 
IO-()403924I9-5'240278 
10-040I381  9-4247461 
10-049S83S  9-424464.3 
10-0496'29.4|9-524I8'23 
I0-049.374-2  9-4  >39003 
10-0491  •209l9-.V2.36 1 82 
10-043S666'9-.>23.3.349 
UI-048';i-24j9-42.305.36 
IO-mS348l,9-.i2277n 
1;i-U4SIo:)9|9-42248S5 
10-047K497'9-.i''220.4H 
IO  047.-)9.44  9-42l9'23ll 
10-04734 13'9-j-J  1 6401 
I0•047US7'29•4■213471 
IO-n46.8.33()'9-.4210739 
l0  0)6.-,789l9-4.’07907 
IO-0463'>48;;>-.4-20.)07 
I0-046i)707]9-4’O2239 
1 0-0448 1 6619-4!  99403 
10  0;.>.46'2‘)i9-5196.466 


Tang.  ' Cc-rseds. 


Secant 


10-I2'22'201 


10  12-24399 


10-12'24499 


10-1226499 


:0- 1-231007 


10-1232111 


10-1238747 
101239844 
10  1-240964 
10  124-2073 


1 0-1 -24  8744 


Ul-l-254321 
10- 1-253439 
10-12.46.5.V 


1 0-1 -257674 


UL-1 -2.499 15 


0-1  2847-21 


10-I-2S.4H46 


in-l'.isSQW 


10-1288128 


10  1289-264 


Coscc. 


Cosine 


10(1 : 


j.  y-8777799 

9-8775601 
, j 9-8774.4D1 
79-8773401 
9-8772.300|44 
2:8711 198 
9-8770096 
9-8768993 
“ 9-8767869 
Xl9-»7<'67-S3  51i 


Q-Hr.:A;,r  t 

lUfi| 

In^9S''«2361 
S-8761-243 
"’"9-8760144 
9-87.49036 
9-8757927 
9-8756816 
9-87.45706 
9 S754494; 
9-8753482 
9-8752369 
9-8741256 
9-87.40142 
9-8749027 
9-8747912 
9-8746794 
9-8745679 
9-8744561 
9-8743443 
9-8742325 
9-874I'203ax 
;3;S74008.4!-2fi 


109 

109 
111 

110 
112 
112 
113 

113 
U_U 

115 

114 

117 

116 

118 
118 
118 
1-20 


9-3738964124 
9-S73784424 


9-8736729-23 


9-87.3.4.460 -2t 


9-873447621 
9-873.3.34'2'20 
9-873-2-227|12 
;,V!i9-S73II0->48 

1'2<»  I 

, ,.|9-67W7fi  1“ 
-•!9-87.,’.SS49|1£ 
I.;/,  i*-K7i77*i'i.U 
9-87-2»>5y4,U 
9-H72.54firt;I3 
la 
u 


1'’8 

I‘2H 

1'29 

H( 

131 

131 

\:V2 

irS: 

i:>4 

i;i;> 

13<> 

]T, 

Dii 


9-S72.7Qn-r 

9-S72’>()7>i 

9S7i094.5 


•S7’24-7:J- 


9*8719SJ.‘3 

9-871S081 


Sine 


3U  2 


Deg.  is. 


(332)  42  Deg.  natural  sines,  &c. Tab.  10. 


/ 

Sine 

liif 

Covers 

Cosec. 

I'ang. 

Cotang. 

Secant 

Vers. 

Dit 

Cosine 

0 

6691306 

2162 

2160 

2161 

2159 

2160 
2158 
2158 

330869-* 

1 -4944765 

9004040 

1*110612.5 

1-3456.327 

256855^2 

1946 

1948 

1948 

1948 

19.'»0 

1950 

7431448 

Si) 

1 

6693468 

3306532 

l•.vq.';0lU0 

qonQ3n*j 

1-10906.30 

1 *34598.53 

2570498 

742950-+ 

59 

2 

66956*28 

330437*2 

1-49351  IS 

9014580 

1 -1093140 

1 *3463382 

*>572446 

7427554 '5fl 

3 

6697789 

3302*21 1 

1 -49.30.301 

901«>R.‘i4 

1*3466914 

2.574394 

7425606,51 

7423658*56 

4 

6699948 

3.300<>52 

1 -4925488 

90+5131 

M080171 

1 *3470449 

■2576342 

i 

670*2108 

329789'i 

1 *492(w;so 

903041 1 

1 *1073693 

1*3473987 

2578292 

7421708:55 

6. 

6704*266 

3+95734 

1-4915876 

90.35693 

1*1067219 

1 *3477528 

2580242^ 

7419758  5+ 

7 

0706+24 

2158 

2157 

2156 

.'1.56 

2155 

2155 

2154 

2153 

2153 

2152 

2152 

2151 

3+93576 

1-4911076 

9040979 

1-10607.50 

1 -.3481072 

2582192 

1951 

1952 
195+ 

1953 
19.54 

1954 

1955 

1956 

1956 

1957 

7417808^ 

A 

6708582 

3+111418 

1 *4906280 

9046267 

1 *10.54284 

1*3484619 

+584143 

7415857  52 

67I070P 

3289261 

1 •4901489 

9051.557 

1*1047823 

I -3488168 

2586095 

7413905  5+ 

m 

67I28S.5I 

13287105 

1 •4sqb7i)3 

90568.51 

1-104136.5 

1-3491721 

2588047 

7411953  50 

u 

671.5051 

3+84949 

1-48919-M) 

9062147 

1-1034912 

1 -3495277 

2590000 

7410O0(» 

+2 

L2 

6717*206 

32S+794( 

1-4SS7142' 

9067446 

1-1028463 

1 -3498836 

2591954 

7408046 

+6 

13 

6719361 

3280639 

1 -48S2369 

9072748 

1 -3502398 

■2393908 

7406092 

+1 

Li 

6721515 

3276485 

1 -4877599 

907805.3 

1-101.5578 

1 -3505963 

■2595863 

74(UI37 

+6 

Li 

672366b 

3276332 

I *48728.34 

908336(1 

I-1Q0914I 

1-3509.5.31 

2597819 

7402181 

+5 

1£ 

6725821 

3274179 

1*486807.3 

9088671 

I-I0O+7O9 

1-3513102 

259977.5 

74C0225 

++ 

LI 

6727973 

327*2027 

1-486.3317 

9093984 

1-0996+81 

1 -.35 16677 

2601732 

2603689 

7398268 

+3 

la 

6730125 

3269875 

1 ‘4858565 

9099300 

1-0989857 

1-35-+0254 

195“ 

7396311 

42 

11* 

6732276 

2151 

2150 

2150 

3267724 

I -+853817 

9104619 

1 -093.3436 

I-35-+3834 

2605647 

1959 

1959 

1960 
1960 

7394353 

++ 

2L 

6734427 

3265573 

I -48+9073 

9109940 

1 -097  7020 

1-3527417 

2607606 

7392394 

+0 

21 

6736577 

3263423 

1 -48+4334 

91 15265 

1 -0970609 

1-3.531003 

2609565 

7390+35 

32 

n 

67387*27 

3261273 

1 -4839599 

9120592 

1 -0964-+01 

1 *3534593 

2611525 

7388475 

3fi 

23 

6740876 

3259124 

919«i9q‘? 

1 *0957797 

1*3538185 

2613485 

2615447 

7386515 

21 

2A 

67+302+ 

2148 

3256976 

1-48301421 

,9131255 

1-0951397 

1-3541780 

1962 
1961 
I960 

1963 
1963 
1965 
1965 

1965 

1966 

1967 

1967 

1968 

1969 

1969 

1970 

1971 
1971 

7384553 

3£ 

•15 

67+5172 

32548+8 

1 

91 3659 1 

1 -0945002 

1-3.54.5.-17Q 

2617408 

7382592 

35 

67+7319 

2147 

3252681 

1 -4820711+ 

Q141QOU 

1-0938610 

1 -3.-i4R0bn 

2619371 

7380629 

3+ 

•n 

2h 

'za 

6749+66 

6751612 

6753757 

3250534 

1'4815988'9U7270 

1 -0Q3  ^0.0'X 

I *.3^52  585 

2621334 

7378666 

33 

3248388 

1-481 127819 1526 15 

1 -09+5841) 

1-3556193 

2623297 

7316703 

02 

m+ 

3246+43 

1-4806573  9157962 

1 *n9194h(^ 

1 -.3559803 

2625262 

7374738 

01 

ai 

6755902 

67580+6 

3244098 

1-4801872 

9163312 

1-09I.K)S5 

1-3.563417 

2627227 

7372773 

30 

2U+ 

2143 

32+1954 

1-4797176 

9168665 

1*0906714 

1 *3.567034 

2629192 

7370808 

H) 

12 

0700190 

3239810 

1-4792483 

91740C0 

1 -0900.347 

2631158 

7368B42 

2a 

33 

6762333 

3*237667 

1 -4787795 

9179379 

1 -0893984 

I -3.574277 

2633125 

7366875 

+1 

li 

6764476 

2142 

2142 

2141 

3235524 

1-4783111 

9184740 

1 -088762+ 

I *3.577003 

26.15092 

7.364908 

2fi 

3j 

6766618 

3233382 

1-4778431 

9190104 

1 0381269 

1 *3581 532 

2637060 

7362941' 

25 

M 

6768760 

3231240 

1-4773755 

9195471 

1-0874918 

1 -.358.5 164 

2639029 

7360971 

2+ 

33 

6770901 

3229099 

1 •4760[}S4 

9*200841 

1-0868.571 

2640998 

7359002 

20 

3B 

22 

6773041 

6775181 

*2140 

2139 

2139 

2138 

2137 

1*226959 

3*2*24819 

1-476+417 
1 -+7597.~i4| 

9206214 

9*>l  1.500 

I *08.55889 

I -3.59608(1 

2642968 

2644939 

2646910 

7357032 

7355061 

22 

2J 

ill 

6777320 

[3222680 

1 -4755095 

9216969 

1-0849.5.54 

1 *3599725 

7353090 

20 

ii 

6779459 

3220541 

1-4750UO 

9222350 

1 *084.3223 

1 -360.3372 

2648882 

1972 

IQ*:** 

73511  IB 

la 

i2 

6781597 

3*218403 

I -47457^0 

9«2*i7734 

1 -0836896 

1*3607023 

2650854 

7349146 

La 

13 

6783734 

2137 

2136 

21.36 

2135 

2135 

2134 

3216266 

1-4741144^ 

9233122 

I *0830573 

'-3610677 

2652827 

7347173 

11 

Al 

6785871 

3214129 

1 -47.36.50  •.9+-iS  SI’ 

1 -0824254 

1*3614.334 

2654801 

7.345 19» 

1j6 

ii 

6788007 

3211993 

1-4731864 

9243905 

2656775 

1974 

1975 

7343225 

15 

iA 

6790143 

•3‘209H57 

1-4727230 

9249301 

1-0811628 

1-3621658 

2658750 

7.3412.50 

lA 

il 

679*2279 

320772*2 

1-4722600 

9954700 

1 -0S0.5321 

1 *362.5324 

2660725 

1975 

7.339275 

lO 

6794+13 

3205587 

1-4717975 

926010*2 

1*0799018 

1 *362.8994 

2662701 

7337299 

12 

i9 

6796547 

3203453 

1-47I.3.3.U 

9*265.506 

1 *0792718 

1 •.36326/;': 

2664678 

7.3.15322 

u 

50 

6708681 

2132 

•2133 

2132 

3201319 

1 -4708736 

9270914 

1-0786423 

1 *3t;3634.3 

*2666655 

1977 

1978 

1979 

7333345 

10 

.51 

6800813 

3199187 

1*47041*23 

9276324 

1 -0780132 

1 *36400'>',> 

266860.1 

73.31367 

9 

.5*2 

6802946 

3197054 

1-4699514 

9281738 

1 -(1773815 

1 -36+3704 

•’670612 

7329.3S8 

8 

.5.3 

680.507H 

3194922 

1-4694910 

9287154 

1-0767561 

1 -3647389 

'2672591 

7327409 

7 

54 

6807209 

2130 

21.30 

2130 

‘2129 

2128 

2128 

3192791 

1-4690.309 

9292573 

1 -07612.82 

1-3651 07b 

2674571 

I98C 

7.3+5429 

6 

55 

6S093.39 

3190661 

I *468171 3 

oog-:o9r. 

1 *0755006 

1 *365477(1 

■?676.551 

26785.33 

2680514 

7123440 

5 

56 

6S1 1469 

3188531 

I-46811+H 

930.3421 

1*07487.34 

I -.3658461 
I *.3662162 

1982 

7.12 1 167 

4 

.57 

6S 13599 

3186401 

1-4676532 

9308849 

1 -0742467 

1981 

7.319486 

3 

.58 

6815728 

3184272 

1-4671948 

9314+80 

1*07.36203 

1 *.•1665863 

+682497 

7317501 

2 

50 

6817856 

3182144 

1 -4667368 

9-319714 

1-0729943 

1 -3669567 

+684479 

7315521 

1 

an 

6319984 

3180016 

1-4662792 

9325151 

I -0723687 

1 -3673275 

+686463 

7313537 

0 

Cosine 

Diil 

Vers. 

Secant 

Cotan. 

Tang. 

Cosec. 

Covers 

ni£ 

Sine 

' 

Deg.  il. 


42  Deg. 


LOG.  SINES,  &C. 


(SS3) 


Slue 

0 i 

)-8‘2.55l09 

)-8‘2565l2 

*2  < 

>•8257913 

3 < 

>■8259314 

4 

>-8-26U715 

6 

>•8263512 

9 8-264910 

8 

9-8266307 

9 

9-826770.-J 

10 

9-8-26909.S 

I 1 

9-8-270493 

1'2 

9*8*271887 

13 

9-8273279 

14 

9-8‘274671 

15 

9-827600J 

16 

17 

9*8278843 

18 

9-8‘280-231 

19 

9-826161' 

■20l 

9-8283006 

21 

9-8284393 

22 

9-8285778 

9-8281163 

|24 

9-8288.547 

25 

9-8289930 

26 

9-8-29L312 

9-8292694 

9-8-291075 

‘2‘. 

9-8295454 

3C 

9-8-296833 

31 

9-8298212 

3*4 

9-8299589 

3: 

19-8300966 

3J 

9-8302342 

3. 

,9-8303717 

3( 

5 9-8.305091 

37 

38 

39 

40 

41 
4'i 

43 

44 
43 
46 
l47 

48 

49 
ISO 

I31 

|32 

|53 

34 

'55 

l56 

57 

5S 

59 

fil 


9-330646V 

9-8307837 

9-8309209 

9-83105HU 

9-8311950 

9-8313320 

9-8314688 

9-8316056 

9-8317423 

9-8318789 

9-8320155 

9-8321519 

9-8322883 

9-8324246 

9-8325609 

9-8326970 

9-8328331 

9-83-29691 

9-83310.50 

9-8332408 

9-8333766 

9-8335122 

9-8336478 

9-8337833 

Cosine 


Uif  Cosec. 
10-1744i9i 
10-174.3488 
10-174208 
10-1740686 
10-1739285 
10-1757886 
10-1736988 
,,  10-I73509O 
Z!,  10-1733693 
10-1732-297 
n ,,  Ulil 73090-2 
I:;;/ 100729507 
10-172811.3 
10-1726-,21 
100725329 
100723937 
10-1722547 
10-172115 
10-1719769 
10-1718381 
10-1716994 
1007 15607 
10-1714222 
10-1712837 
10-1711453 
10-1710070 
100  708688 
10-1707306 
100  705925 
100  704546 
10-1703167 
10-1701788 
I0-17IK1411 
100699034 
10-1697658 
100  696283 
100694909 
100  693536 
10-1692163 
10-1690791 
10-1689420 
IBD  688050 
100686680 
10-1685312 
100  683944 
10-1682577 
, ^^10-1681211 


1403 
14ol 
1401 
1 40 1 

1399 
1398 
1398 
1 

1396 

395 

3.-5 

139. 

139-2 

1392 

392 

1390 

390 

1388 

1388 

1387 

1387 

1385 

1385 

1384 

1383 

138-2 

1382 

1381 

1379 

1379 

1379 

1377 

1377 

1376 

137.5 

1374 

1373 

1373 

1372 

1371 

1370 

1370 

1368 

1368 

1367 

2366 

1366 


1364 

1363 

1.363 

1361 

1361 

1-160 

1359 


1.358 

1356 

1356 

1355 


1110678481 
10-1677117 
100  675754 
10-1674391 
100673030 
10-1671669 
100670309 
I'Ha  100668950  9 
10-1667592" 
100  666234  . 
100664878  9 
100663522 
10-16621679 


Dif  Sec  lint 


V erseds. 

9 


4096883 
9-4100174 
9-4103462 
-4106750 
■4U0036 
9-41 13321 
9-4U6604 
9-4U9885 
9-4123166 
9-41-26445 
9-41297-22 
9-413-299.-1 
9-41.36-273 
9-4139546 
9-4142818 
9 -4146083 
9-4149357 
9-4152625 
9-4155391 
9-4159156 
9-4162419 
9-4165681 
9-4168942 
9-4172201 
9-4175459 
9-4178715 
9-4101970 
9-418,5223 
9 4188475 
9-4101726 
9-4194975 
19-41982-23 
9-4201470 
(9-4-204U5 
9-4-207959 
9-4211201 
9-4214442 
9-4217681 
9-4220920 
9-42241.56 
9-4227392 
9-4230626 
9-4233858 
9-4237039 
9-4240319 
9-4243548 
9-424677.5 
9-4250OOO 
9-4253-225 
9-4256447 
9-4259669 
9-4262889 
9-4266108 
9-426932.5 
9-4272541 
-42757.56 
9-4278969|9 
9-4-282181 
■4285392 
9-4288601  . 
■429180919 


Covers. 


Tang. 


■9544374 
I 9546915 
■9549455 
■95.5199.5 
■9554535 
9-9.557075 
9-9559615 
9-9562154 
i 9-9564691 
9-9567233 
9-9569772 
9-95723 II 
9-9574850 
9-9577389 
9-957992 
9-9582465 
9-9585001 
9-9587542 
9-9590080 
9-9592618 
9-9595155 
9-9597693 
9-9600230 
9-9602767 
9-9605305 
9-9607842 
9-9610378 
9-9612915 
9-9615452 
9-9617988 
9-9620525 
9-9623061 
9-9625.597 
9-9628133 
9-96,30669 
9-963.3204 
9-9635740|i 
9-96.38275 
9-9640811 
9-9643346 
9-9645881 
9-9648416 
9-9650951 
9-9653486 
9-9656020 
9-9658.55.5 
9-9661089 
9-966,3623 
9-9666157 
'9-9668692 
9-96712^5 
9-9673759 
9-9676293 
9-9678827 
9-9681360 
9-9683893 
■9686127 
9-9088961 
9-969149,3 
9-9694026 
9696559 
Cotang, 


Dif 


2541 

2540 

-2540 

254(1 

2.54(. 

2540 

2539 

2540 
2539 
2539 
2539 
2539 
2539 
■25.38 
2538 
■25.39 
■2538 
2.538 
2.538 

2537 

2538 
■2537 

2537 

2538 
2537 
25.36 
2537 
2537 
•25.36 
‘2537 
2536 
2536 
2536 
2536 
2535 
■2536 
2535 
2.536 
25.35 
2.535 
2535 
2535 

2.53.5 
25,34 
■25.35 
2.531 
2534 
■2531 

25.3.5 
253.3 
2534 
2.531 
2534 
2533 

2533 

2534 

2533 

2533 

Dif 


Cotang. 


0-04556-26 
0-0453085 
0-0450545 
0-0448005 
0-0445465 
0-0442925 
0-0440385 
0-0437846 
0-0435306 
0-043276; 
0-04302'2.s 
0-0427689 
0-0425 1 5( 
0-042'26l  I 
0-0420II73 
0-0117535 
L104J4996 
lttOil-2458 
(l-040992( 
0-0407382 
0-0404845 
0-040230 
0-0.399770 
0-0.39723.3 
0-039469," 
0-0392158 
0-0.389622 
0-038708.' 
0-0.384548 
0-03.S20I2 
0-037947.; 
0-0376939 
m-037440: 
0-0371867 
O-n.3693.31 
0-0366796 
0-0364260 
0-0361725 
0-03.59189 
0-0356651 
0-0354II9 

11-03.51581 


0-0349049 
0-03465U 
0-0343980 
0-0341445 
0-033891 1 
in-0336377 
0-0333843 
00331308 
0-0328773 
0-0,326241 
00.323707 
0-0321173 
0-0318640 
0-031 61  O' 
0-031.3573 
0-0311040 
0-0308507 
0 030J974 
0-0303441 


Tang. 


Covers.  Secant  Dif  Cosine 


9-5196566 
9-51937'2S 
9-5190889 
9-5188049 
9-5J  85-207 
9-5182365 
9-5179521 
9-5176677 
•5173831 
9-5170984 
'•5168136 
9-5165287 
9 -.51 6-2436 
9-5 1 5958.5 
9-5 1, 56733 
9-5153879 
9-5151024 
9-5148168 
9-5I453II 
9-5142453 
9-5139594 
9-5136734 
9-51.33872 
9-5I3I009 
9-5128146 
9-5I2528I 
9-5122415 
9-51 1 9,548 
9-51 16679 
9-5113810 
9-5110940 
9-5108068 
9-510519.5 
9-5102321 
9-5099446 
9 •5096571 
9-5093693 
9 -.5090814 
9-5037934 
9-.508.5054 
9-,50«217'2 
9-5079289  1 
9-5076405 
9-5073519 
9-5070633 
9-5067745 
9-5064857 
9-5061967 
9-5059076 
9-50.56183 
9-505.3290 
9-5050396|l 
9-504750( 
9-5044603 
9-5041705 
9-50.38806 
9-50.35906 
9-50.33005 
9 -.5030 102  I 
9-5027198 
9-5024294 


Uhl  289265 
Uhl 290403 
10- 1-29 1 542 
10-129-2681 
10- 1-29.3821 
10-1-294961 
IO-129610'I 
10-1297244 
Uhl298387 
Uhl2995.3( 
10-1300674 
10-1301818 
10-130-2963 
10-1304109 
10-1.305-256 
Uhl 306403 
10-1307551 
10-130.3699 
Uhl 309848 
10-1310998 
10-1312U9 
UhlH133(Kl 
1013144.52 
10-1315604 
10-13167.58 
10-1317912 
UhhU9066 
10- 13-20221 
,10-1321,377 
10-1322534 
10-1323691 
1 0 1 324849 
Uhl3-2600S 
in-1.327167 
Uhl.32S3‘27 
Uhl  329488 
10-1330649 
I0-I33I811 
10-I33'2974 
10-1.334137 
10-1335301 
0-1.336466 
10-1337631 
10  13.38797 
Uhl  339964 
10-1341 13'2 
Uhl.-J42300 
Uhl  34.3469 
Uhl344638 
Uhl345808 
Uhl346979 
0-1348151 
Uhl 349323 
Uhl  350496 
10-1351669 
Hhl 352844 
10-135401 
10-135.5194 
0-135637 1 
10-1357548 
10-135B725 


Verseds.1  Cofec. 


9 
9 

9-871 


54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
4-1 
41 
40 
39 
38 
37 
36 
35 
34 
33 

9 -867862.3132 
9-1 


175 

175* 


m 

177 

UT7 


Dif 


8710735 

8709597 

8708458 

8707319 

8706179 

8705039 

8703898 

8702756 

8701613 

87(X)47( 

8699326 

869818-2 

8697037 

8695S9I 

8694744 

869.3597 

8692449 

8691301 

8690152 

8689002 

8687851 

8686700 

868.5548 

8684396 

8683'242 

868-208 

8680934 

8679779 


8677466 
8676309 
867515 1 
867399-2 
8672833 
8671673 
8670512 
8669351 
8668189 
86670-26 
8665863 
8664699 
8663534 
8662369 
8661203 
8660036 
8658868 
8657700 
8656531 
8655362 
8654192 
8653021 
8651849 
8650677 
8649504 
8648331 
8647156 
-8645981 
-8644806 
■8643629 
■8642452 
8641275 


Sine 


Deg.  41, 


(334)  43  Deg.  , naturai.  sines,  &c. 


Tab.  10. 


^2124 

J2125 


Uil 


Sine 
;aia9S- 
«a22iii 
fiB2429' 
68'.>fi3fi3 
<;8284.«0 
883(1613 
69.32738  2123 
6834861 
6S36US-V 
63.3<l|07 
6841229 
6S433.)0 
784.5471 
6847.591 
849711 
685ia30 


2123 

2123 

212 

2121 

2121 

212(1 

2120 

2119 

:2118 


„overs 

sTsooTb 

3177889 

317.5763 

3173637 

3171311 

3169387 

3167262 

3163139 

3163016 

316089.3 

31.58771 

3156630 

3134329 

132409 

3130289 

3148170 


Coscc. 


1 ■46.5.S221: 


1 -46336.52 
1-46(9089 
1 -4644.529 
1 -46.3997.i 


8S3.3948I2I  jg 


68.56066 


68.58184 


2118 


68603(H) 
6362 1 1 6 
6864332.] 


2II61 


2116 

2116 


636664’ 


2113 

2114 


93231.51 
9.330391 
9.3.360.34 
9341479 
9346928 
93523811 
9337834 
9363292 
9368733 
1-4621792  9374216 
9379683 
9383133 
9390623 
9.396101 
9401379 
9407061 


1-46I7-;.57 


1-4612726 
I -4608 1 98 
1 -460.3673 


1-4.599136 


1-4394641 

3 1 4603'2- 1 ■4.1901. 1(.|94 1 2343 
314.39.34  I -4.58.562 


3141816  1-4,581 12L 
31.39700  1-4.576621 


31333.53 


6868761  .,,,I|3131239 

6870673^1^13129123 


68729SS 


1131' 

2113' 


3137384.1 - 4.572 1 2’ 

3135468.1- 4567636 
1-4363  US 
1-4358666 
1-4534183 
1-4549712 


3127012 


26  687.5101  j,  j J3124899|1-4343'241 


Sa  365.5 21  im3I  1434.5 
688776.5.2,,,J3I12‘.’13 

6889871  o I (,g|3 1 10127 

04,6891981  .2 1 osP  2 
^6894089  „|ug, 310391 1 
68961 93  ,']n„  3103803 


689830- 


210.5 


3101698 


69no4117v,QVpH'99593 

6902  5 1 ^ j 30U-72aft 

2104 
2103 

210.3 
210-2 
2102 
2101 
2100 
2100 
2099 
2099 
2098 
2097 
’1)97 
2096 
209e 

2093 
'209.5 

2094 

209.3 
2093 


690231 '2 
6904617 
6906721 
6908824 
6910927 
6913029 
6915131 
69172321; 
691933? 
6921432), 
692.3531 
3lj692.56.30|, 
ij)6»a7728 
692982.5 
693I9<2'2 
6934018 
6936114 
6938209 
6940304 
)94'2396 
6944491 
94658, 


Cosine  Dif 


3097488 
3095383 
3093279 
3091176 
3089073 
308697 1 
3084869 
3082768 
3080668 
1078568 
3076469 
.3074371 
3072272 
.307017.5 
3068078 
3065982 
3063886 
1061791 
3059696 
30.57602 
3033,509 
.303.3416 

Vers. 


1 4.5-22946 
1 4.51849: 
1143140.5.5 
1 -43(19616 
1-4305181 
1 -4.5(10749 
1-4496322 
1-4491898 
4487478 
1-4483063 
1-4478631 
1 -4474243 
I -4469839 
1-4465439 
1-4461043 
1-4436651 
1 -4432262 
1-4447878 
1-4443497 
1-44.39120 
1-4434748 
1-4430379 
1-4426013 
1-4421632 
1-4417293 
1-441294) 
l-440839'2 
1-4404246 
1-4399904 
1-4393563 


Secant 


Tang. 


9418033 

9423323 

9429017 

94.34313 

9440013 

9445516 

9451021 

9456530 

9462042 

9(67536 

9473074 

9478,59.'- 

9484119 

9489646 

9493176 

9.500709 

9306 24.5 
9.511784 
9,517326 
9322871 
9328420)1 
9333971 
9339326 

954508.5 
9330644 
9556208 
9361774 
9367344 
9.572917 
9378494 
9.584073 
9389653 
9393241 
9600829 
9606421 
9612016 
9617614 
9623213 
9628819 
9634427 
964(H)37 
964.5651 
9631268 
96.56888 

Cot  an. 


Cotang. 


1-072368' 
1-0717433 
laiTJllhl 
1 -0704943 


1 ■0698702 
1-0692466 
1-0686233 


1 -0667.5.58 


1-0661341 


1-0633128 
1-06489 1 8 
1-0642713 


1-0636.511 


1 -0680.3 1 5 

1-0624119 

1-0617929 


Secant 

Vers. 

1-367327.5 

2686463 

1-3676983 

2688447 

1 -368(^99 

2690432 

1-3684416 

>692417 

1 -.3688 1.36 

2694403 

l*3tj91RSu 

■2696390 

1 -3695386 

2698377 

2700363 

1 *370  >1)  IP 

2702,354 

1 -.3706784 

•2704.343 

t •37  1 

2706332 

l-:(7 14-266 

2708323 

1 -371801 1 

27 1 03 U 

1 -37217^0 

27I230J 

1 -.3725.51 2 

27U2P7 

l*.3729'2hft 

■2716290 

1 •37:1.3026 

2718284 

1 ■37.367SS 

2720278 

1-0611742 
I -0603.560 
1-0599381: 
1 -0393206 
I ■058703,5 
1 -0580867 


1-3740533 
1-3744.321 
I -3748092 
1-3731867 
1-3733643 
I -3739426 


1 ■0374704,1 -3763210 
3760998 
^3770789 


1 ■0568.544:1 
1-0.562388,1 


I ■03,56->3.5  1 
I ■05.5(KI87|I 
1-0.545942  1 
1-0337801  1 
I-0.531664S 
1 (1,523331  1 
1-051940111 
l-0313073'l 
1-0.507133  1 
I -0501 034 !l 


3774583 

3778380 

3782181 

3785985 

3789792 

37S3602 

3797416 

3801233 

38030,5r 

3808877 


0494920;  1-3812704 
1-0488809  L38 
i-n4«?-:n?,l-.-l820367 
1 -0476398  1 -3824204 
1 -0470498  1 -3828044 
1-0464402  1-383188' 


1 ■04333 10 


1 -0432221 
1-0446136 
1 -04400.55 
I -0  (.3397' 

1 -0427904 


TiUlg. 


1 -38.33734 


1 •3859584 
3843437 
1 -.3847294 
1-3851 1.5.3 
1-3853017 


2722272 

2724268 

2726264  j 

2728260 

2730257 

■2732235 

27.34233 

2736252 

2738252 

27402.52 

27422.53 
2744234  <1 
2746236 


27482.59 

27.50262 

27.52266 

27.54271 

2756276 

2758281 

2760288 

276229.5 

2764302 

2766310 

2768.319 

2770329 

2772339 

2774.349  j 

2776360.; 

2778372 

2780383 

■2782398 


Cosec.  ICovers 


1984 

1983 

1983 

1986 

198 

198 

1988 

1989 
1989 
1989 
1991 

1991 
991 

1992 

1993 

1994 
1994 
1994 
1996 

1996 
996 

1997 

1998 
1998 


0(1 
Jit 
5£ 
57 

5e 

33 

34 
33 
52 
51 
in 
49 

7289686(48 


7287693 

728370.5 


1999 

2000 
2000 
-2(H)  1 
-2(HII 
2002 
■2003 
200.3 
2004 
2003 
2003 
200.5 
2007 
2007 
2007 
■2008 
2IX)9 
■2010 
2010 
2010 
■Oil 

2012 

2013 

2013 

2(143 


2013 

-2013 

2013 

2016 

201 

201 

2018 

2019 

2019 

2020 
2020 


71283710  45 
7281716  44 
7279722,43 
7277728142 
7275732141 
7'273736140 
7271740  39 
26974338 
7267743  37 
7263747  36 
263748 
261748 
72.59748 
2.57747 
■235746 
7233744 
7251741  29 
249738  28 
7247734|2I 
7-’4i729'2ii 
72437  ’4  25 
7'24 1719824 
7239712  23 
237703i22 


723.5C618 
7-233690 
7231681 
7'229671 
227661 
72-2.56.5 1 
2'2.3640 
72-21 6'28 
219613 
7217602 
7215.589 
7213374 
211559 
7209344 
7207328 
■205511 
7203494 
7-201476 
U9943 
7197438 
719.5418 
1193398 


Dif  Sine 


Deg.  4(). 


Deg. 


i-OG.  SINES,  &C. 


Sine  Dif 


(335) 


019-S337833 
1 »-833yi8b 
1>9- 83*0541 
a V-834I8<i  l 


19-B348<i4<i 


) 9-8351341 
I 9-835‘2tiSS 


1 3 ‘J- 8354033 


20  9-8364771 


23  tf -83687 

24  9-83701 
19-8371456 
; 9-8372791 
19-8374125 

> 9-837b7»(j 
9-8378122 
9-8379453 
-8380783 
9-838211-2 


3-2  9 


m iLfi 
.35  9-8384769 
1 16,9 -8386096 
039-838742’ 
1389-8388747 
|3i89-839007'2 
1309-8391396 
il  9-8392719 
4219-8394041 
J9-8395363 
3 9-8396i;H4 
59-839S0O4 

^9-8400642 


89-840I9W 
49.9 -8403271', 
311  9-840459.-1 
il  9-8403908 
52  9-8407225 


53  9-8408  537 
,54  9-8409850 
55  9:3411132 


9-8412474 

9-3413785 

-8415095 


59  9-8416404 
6(1(9-8417713 
Cosine 


355 

355 

350 
352 

351 
351 
349 
349 
348 
347 
347 
345 
345 
344 
344 
342 
342 
341 
340 
340 
338 
338 
33- 
337 
335 
335 
334 
333 
332 
332 
331 
330 
329 
J-29 
328 
327 
3-26 
3-25 
3-25 
324 
323 
322 
322 
321 
320 
319 
319 
317 
317 
317 
315 
315 
314 
313 
312 
312 
31 
310 

1309 

1309 


Difl 


Coscc. 


0'l66-il6 
0-1660812 
0*1631)459 
0*1658106 
0*1656754 
Uhl  655403 
0*1654052 
0*1 652703 
0*1651354 
0*1650006 
0*1648659 
0*1647312 
0*164596' 
0-1644622 
0*1643278 
0*1641934 
0*1640592 
0*  l63925o|ih4346J 
0*1637909 
0 1 636569 
0*1635229 
0*1633891 
0*1632553 
0*1631216 
0*1629879 
0*1628544 


9*9696. 
9*4293t)]/>  9-9690091 
^♦9701624 


9*4298220 
9*4:U)U24)9-9704.I3 
9*4304626 


9*43397621 
9*4342948 


9*4355678 


VersedsJ 


Tang. 


3-9739602 

a-974213. 

>-974466 


9-436B387 

4371561 


9-97.WH4<) 

9-9762379 

9-976490Q 


9-43747,-U 
9-4377905 
9 -438 107'. 

’9-4384243  9 9769970 
9-4387411  9-977-2500 
9-43905769-977.50.511 


9^4415855 
9-4419009 
9-44-22 16? 
9-4425313 
9-4428463 
9-4431611 
9-443475S 
9-4437904 
J-4441049 
9-4444192 


0-1 59672419  -4447334  9-9820,559 


0-15954019-44.5047.1 
0-159409! 

0-1592777 
0-1591465 
0-159O150 
0-1588338 
0-1587536 


9-9823087 
9-44536149-9825616 
9-9823145 
9-9830673 


0-1583596 

0-1582287 


iiecant 


9-446,6158 

2-4469291 


0-1586215  9-44794?? 
0-1584905 


Covers. 


'2531 

'2531 

2531 

-2531 

-^12531 

2531 

2530 

'2531 


9-9777.56?t 
9-9780090 
9-978-26-20 
9-978.5149 
9-9787679 
9-9790209 
9-4412700  9-9792738 


9-979.5-26.H 

9-97977U7 


9-9300326 


9-4456752! 
9-4459889 
9-4463024  9-9833-202 


9-9835730 

9-983H-2.59 

9-9840787 


9-4478681 
9-448180819-9848379 


932845844 

U-OftAtmTO 


Cotang. 


Dif 


2531 


253 


'2531 


2529 

-2529 

'25-29 

'2529 

25-28 

2529 

2529 

2528 

-2529 

2528 
252; 
25-28 
■25'28 

2529 


Dif 


Cotang. 

Covers. 

Secant 

Dif 

Cosine 

10-0303441 

9-3024294 

10*1358725 

y*bb4i27:> 

60 

10-0300909 

9*5021388 

10*1359904 

9-8640096 

59 

9-5018480 

10-1361083 

9-8638917 

ha 

I0*0‘iy.5843 

9-5015572 

10*  1302263 

9*8637737 

hi 

10-0293311 

9 5012663 

10-1363443 

9-8636.»57 

hh 

10-0290779 

9 •5009752 

10-1364624 

9-863.5376 

55 

m-0288246 

9-5006840 

10'I365SUtj 

1183 

9-8634194 

54 

10-0285714 

9-5003927 

10-1366989 

9*fi6.3.30ll 

53 

10-0283182 

9-5001013 

10-1368172 

9-8631828 

h2 

10-028065U 

9-4998098 

10-1369356 

9*8630644 

5J 

10-0278118 

9-4995182 

10*1370540 

9-8629460 

50 

10-0275587 

9-4992-264 

10-13717-26 

9*8626-274 

49 

10-0273055 

9*4989345 

10*1372912 

9-8627088 

10-0270523 

9-49864-25 

10-1374098 

1 i 00 

47 

10-026799S 

9-4983504 

10-1375286 

9*8624714 

46 

10-0265461 

9-4980582 

10:1376474 

9*862.3.526 

45 

10*0^62929 

9*49776.5S 

10*1377662 

9 -862*2338 

44 

10*0260398 

9*4974734 

10*1378852 

9-862114.4 

43 

10-0257867 

9-4971808 

10-1380042 

1 191 

9-B6199.S8 

42 

10-0255336 

9-496RftRl 

10*1391233 

1191 

9*R61R767 

41 

10-0-252305 

9*496.39 

10-13824-24 

9*8617576 

46 

10-0250274 

9*496.3021 

10*1.383617 

9-H61638.i 

39 

10-0-247743 

9*496<H)13 

10-1384810 

9*8615190 

3b 

10-0245213 

10*1386003 

1194 

1195 

9'86I3“9T 

10-024-2682 

9-4954229 

10-1387197 

36 

10-02401.il 

9-4951295 

10-1388392 

11 QK 

9-8611608 

35 

10-0237621 

9'4948360 

10-1389588 

9-861041S 

34 

10-0235091 

9*4945424 

10*1390785 

9-8609215 

33 

10-0232560 

9-4942486 

10*1391982 

1 un 

9-8608018 

32 

10-0230030 

9*4939547 

10*1393179 

1 IQQ 

9-8606821 

31 

10-0227500 

9-4936608 

10-1394378 

1199 

9-8605622 

30 

10-0224970 

9-493366- 

10-1395577 

9-8604423 

29 

10-0222440 

9-4930724 

10-1396777 

19MI 

9-8603223 

2b 

10-0219910 

9*4927781 

10-1397978 

9 '86020-22 

21 

10-0217380 

9*49248.36 

10*1399179 

12DC1 

9-8600321 

26 

10-0-214851 

9-4921891 

10-1400381 

1203 

9-8599619 

25 

10-0212321 

9-491S944 

10-1401584 

1203 

9-8598416 

24 

10-0-209791 

9*491.3996 

10-1402787 

1204 

9*8597213 

23 

10-0207262 

9-491.1046 

10-140.3991 

9-8596009 

22 

H)'U20473‘> 

9-4910096 

1 0-1 405196 

4 tm\JJ 

9-8594804 

21 

10-0202-203 

9-4907144 

10-1406401 

1206 

9-8593599 

20 

10-0199674 

9*4904191 

l(>*l4n'76o*: 

9-859239.3 

19 

10-0197144 

9-4901-237 

10-140SSU 

9-8591186 

16 

10-019461.5 

y-48P82S2 

10-1410022 

1208 

9-8589978 

IT 

10-01920R6 

9-4395326 

10-1411230 

9-85SH770 

16 

10*0189337 

9*4S92:>6k 

10' 141-2439 

1210 

9-K587.-,61 

15 

10-0 1870-23 

9-lSKgHlQ 

10-1413649 

1210 

9-S5863.il 

14 

10-0184499 

9*4866449 

10-1414859 

9-H.iS.iUI 

10 

10-01S197O 

9*4883488 

10-1416071 

9*8583929 

12 

10-0179441 

9*4830523 

10*1417282 

1213 

9-8582718 

11 

100I7691.* 

9*4877.>r»2 

10-141849.5 

1213 

9-8581505 

10 

lO-0 174.381 

9•4R71^yT 

10*1419708 

9-8.iH(l““? 

9 

10-OI7IS.W 

9-4871631 

10-1420922 

9-H.i79u-8 

9 

10*01693'27 

10-1422137 

1 215 

<3-SS7':-s6  i 

10-0166798 

9-486.')696 

10-1423.35“ 

1216 

9*3576648 

6 

10*0164270 

9-4.86-2726 

10-142456S 

9-8575432 

5 

10*0161741 

9*48.397.3.3 

10  1425785 

9-857421. i 

4 

10-0159213 

10-1427002 

1»U1 

9-S57-2998 

3 

10-0156685 

9-4H.33810 

10-I42S22I 

1 ; t H 

9*8.571779 

«> 

10*01.34136 

9*48.30S.'j6 

10-1429439 

9-8570.561 

1 

10-0151628 

9-4847860 

10-1430639 

9*856934! 

C 

Tang. 

VerseJs. 

Cosec. 

Dif 

Sine 

* 

l)eg.  4£l 


(336)  44  Deg.  natural  sines,  &c. 


Tab.  10. 


' Sine  (Dif  Covers 


2(WI 

2IW1 


0 6946  )b-l  20(^2 

1 6S»4S67<;*^ 

2 •i9S0767 

3 6952838 

4 6954949 
3 6957039 
6 6959128 
16961 21 7' 

8 6963305 
'J  6965392' 

lil  69674 
1 1 6969565 
L2  6971651 
13  6973736 
U 6975821 
136977905 
16  6979988 
K 6982071 
18  6984153 
1«6986234 
ill  6988315 
2V699039G,,,„, 

22  6992476^0-9 

23  6994555  91,7a 

24  6996633  997,, 

56998711  2078 

26  7000789  2077 

27  7002866  2076 

9 <00  <018  2075 
3tl  7009093  2074 

31  701 1167  2074 
2013 


2090 

2089 

2089 

2088 

2087 

2087 

2086 

2086 

2065 

2085 

2084 

2083 

2083 

2082 

2081 

2081 

2081 

2080 


327013241 

337015314 

34  7017387 

35  7019459 

36  7021531 
' 37  7023601 

38  7025672 

39  7027741 

40  7029811 

41  7031879 

42  7033947 

43  7036014 

44  7038081 

45  7040147 

46  7042213 

47  7044278 

48  7046342 

49  7048406 


“2063 

50  050469  9083 

51  7052532 

52  7054594 

53  7056655 

54  7058716 

55  7060776 

56  7062835  .rntp 

57  7064894 

58  7066953 

59  706901 1 

60  7071068 


Cosine  Dif 


■2073 

2072] 

2072 

2070 

207 

2069 

2070 
2068 
2068 
206 
2i)<;7 
2066 
2066 
2065 
2364 


2064 


•2362 

2061 

2061 

2060 

2059 


2358 

■205 


3038783 

3036695 

3034608 

3032521 

3030435 

3028349 

3026264 

3024179 

3022095 

■1020012 

3017929 

3015847 

3013766 

3011685 

3009604 

3007524 

3005445 

3003367 

3001289 

■2999211 

2997134 

2995058 

2992982 

299090' 

2988833 

2986759 

2984686 

2982613 

2980541 

2978469 


1 2976399 
2924328 
2972259 
2970189 
2968121 
7 2966053 
12963986  I 
2961919 
2959853 
2957787 
2955722 
2953658 


2939224 

2937165 

2935106 

2933047 

29.30989 

29289.12 


Vers. 


Tang. 

9656888 

9662.511 

96681.37 

9673767 

9679399 

9685035 

9690674 


1 ■4339516 S 
1-433.5231  : 
1 ■43309.51 1 
1 ■4.3'J6672 
1 ■43'22399  5 

1 ■43 13363!: 
4309600 1 
4.30.5.343  S 
1 ■4301087! 


H»'259315 
LO'253346 
L0247381 
1 0241419 
1 ■0235461 
1 ■0229506 
L0223555 
1 '0211608 
Limi664 
0205723 
1-0199786 


1-4271407  9 
1-4267182  9 
1-4262961 9 
I -42.58743  9 
1 ■42.54.5>u  9 
■4250319  9 
.■424611 -’9 
1-4241909  9 


1-4237710  9867079 
1 ■42.3.3  514  9372821 


1-4-2-29.I23  9878.567 
1-4225134  9884316 
1 -4220950  9890069 
1-421 6769  9695S'2.-. 

9901584 
9907.346 
9913112 
9918881 
9924654 
9930429 


■4212.59’2 


1-4208418 


1- 4204-243 
1 -4200082 

2- 4195920 
1-4191761 


2951594 
2949531 
2947468 

<>Q1  <Ai-kg 

2943345  1-4171020 
2942284  1-4I66SS3 


2-4287605 

1-4183454 

1-4179306 

1-4175161 


1-416274U 
1-4158619 
1-4154493 
1 -41503711 
1-4146251 


1-4142136 


Secant 


9970953 

9976756 

9982562 

9988371 

9994184 

1000000 


Cntan. 


Cotang. 


1-0355303 
I -0349277 
1 -0343254 
1 -0337235 
13133I22U 
1 -0325'208 
1-0319199 
1-0313195 
1-0307194 
1-0301186 
1 0-295203 
1-0289212 
1 -0283226 
1-0277243 
1-0271-263 
l-0'26.5287 


1-0193853 

1-0  lb' 


1-0181997 
1-0176074 
1 0170155 
1-0164239 
1-0158326 
1 -01.5241  S 
1-0146512 
1-0140610 
Huaiii 


9936208|1-0064201 
9941991 
9947777 
9953566 
9959358 
99651541 


1-0058348 

1-0052497 

1-00466.51 

1-0040807 

■0034968 


1-0029131 


1-0023298 


1Q017469 
1 '(8)11642 


I 0005819 


1-00000(8) 


Tang. 


Secant  Vers.  Dif  Cosine 


■39016.36 

■390.5543 

•39094,5: 

■391336 

■3917283 

•3921203 

■392512 


2806602 

2808623 

2810645 

2812667 

!i|2S1469(< 

■2816713 

2818737 


•3929054 

•3932985 

■39.36918 

■3940856 

■3944796 

■3948740 

■3952688 

395663; 

■3960593 

■3964.551 

■3968512 

■3972477 


■2820762 

2822787 

■282481.7 

28'26839 

2828866 

2830894 

■2832922 

■834951 

2836981 

■2839011 

■2841041 

2843073 


9 2l 


■397644.5 

■3980416 


•3984391 

■3938369 

3992.3.51 


284510.5 
5 284713' 
28491 70|, 
2851 '204 
2853238 
2855273 


■4000325 

■4004317 

■4008313 

■4012312 

401631.5 


■4020.321 


■40243,30 
■4028343 
■4032360  ■! 
4036.380 


■4040403 


■4044430 


4048461 

4052494 

■40.565.32 

4060573 

4064617 

4068665 

•40T2717 

4076772 

1-4081)831 

408489.3 


•4138024 

■4142136 


Cosec. 


2025 

2(826 

■2026 


2028 

202.S 

21)39 

2030 

2030 

2030 

20:;') 

lLi2 


28.57309 

28.59345 

2861.383 

2863419 

2865457 

2867496 


2869535 

2871574 

■2873615 

287.5656 

987769' 

2879740 


2894052 

2896099 


Covers 


2021 
■2(822 

2022 
2023 

2023 

2024 

2025 


6U 

59 


58 

57 


7193398 
7191377 
7189355 
7187333 
185310,58 
7183287)55 
7181'263^ 
7I79238L53 
7177213152 
7175187  51 
717.3161150 
7171134^9 
169106,48 


7167078 

71651M9 

7163019 

7160989 

7158959 

1569'27 


2032 

2033 

2034 
2034 

■2035 

2036 

2036 

■2037 

■2037 

2038 
■2039 

2039 
2039 
2041 
2041 
2041 
2043 
204' 


7154895 
7152863 
7150830 
7148796 
7146762  37 
7144727  36 


4T 

46 

45 

44 

43 

42 


41 

40 

39 

38 


7142691 
71406.55 
7138618 
71.36581 
7134543131 
7132504  30 


35 

34 

33 

31 


7130465 
7128*26 
7126385 
71 '24344  26 
7122303  25 
71'202G0  24 


29 

28 

27 


23 

21 


7II82I8 

7116174 

71141.3021 

7112086 

7110041 

71079S5 


7105948 

7103901 

7101854 

099806 

097757 

095707 

7093657 

'7091607 

7089556 

7087504 

7085451 

jJ083398 

^f081345 

7079191 

7077236 

7075180 

7073124 

7071068 


20 

19 

18 

12 

16 

15 

14 

13 

13 


14 

10 

9 

8 

7 

6 

5 

4 

3 

3 

1 

0 


Dif  Sine 

Deg. -*5. 


44  Deg. 


LOO.  SINES,  &C. 


(S37) 


0|9-84I77I3 

1 9-8419021 

2 9-8420328 

3 9-8421034 

4 9-842 -9391 
3 9-8424244^^ 


6 9-8  423548 
*1  9-8426851 


8 9-8428154  3";’ 

9 9-8429456v{nr 

10  9-8430757 

1 1 9-843-2057' 
12|9-8433356 


13  9-8434655 

14  9-8435953 

15  9-8437-250 

16  9-8438547 

17  9-843984-2 


9-8441137 

1293 


9-844243-2 


18 

19 

20  9-8443T25 

21  9-8445018 

22  9-8446310  I 10-1553690 

23  9-8447601  0^,10-1552399 

24  9-8448891  101551 109 

25  9-8450181  10-1549819 

26  9-8451470;  "'110-1548530 

27  9 3452758  10-1547-242 

28  9-8454045',  "-illO-1545955 

29t9  - 84553321  1 0- 1 544668  9-457 1 939 

1 * 


Sine 


Difl  Cosec. 


1308 

1307 

1306 


1303 

1303 


1298 

1-297 

1-297 

1295 


10-1582-28 


10-1580979  9-4484934 
10-1579672  9-4488059 
10-1578366  9-4491183 
10-1577061  9-4494305 
10-1575756  9-44974-26 
10-1574452  9-4500541 
10-1573149  9-4503664 
10-1571846  9-4506781 
10-1570544  9-4509897 
10-1569-243  9-4513011 
10-1567943  9-45161-24 
10-1566644  9-4519236 
10-1565345  9-452-2346 
10-1564047  9-4525456 
10-1562750  9-45-28564 
10-1561453  9-4531670 
10-1560158  9-4534776 
10-1558863  9-4537880 
10-1557568  9-4540982 
10-1556-275  9-4544084 
10-1554982  9-4547184 
9-455028; 
9-4553380 
9-4556477 
9-4559572 
9-4562665 
9-4565758 


Versed  s 


9-4481808 


30  9 8456618 

31  9-8457903' 

32  9-8459188 

33  9-8460471 

34  9-8461754 

35  9-8463036 

36  9-8464318 


1285 

1283 

1283 

1282 

1-282 

l'28l 


37  9-8465599-, 

38  9-8466879' 

39  9-84681581 
,40  9-84694361  '' 


41  9-8470714 
4-2  9-8471991 

43  9-8473267 

44  9-8474543 

45  9-8475817 

46  9-8477091 

47  9-8478365 

48  9-8479637 

49  9-8480909 

50  9-8432180 

51  9-8483450 

52  9-84847-20 

53  9-8485989 

54  9-8487257 

55  9-84885-24 
.56  9-8489791 

57  9-8491057 

58  9-849-2322 

59  9-8493586 

60  9-8494850 


Cosine 


'8 
1-278 


10-1543382 


10-154-2097  9-4578115 


10-1540812 
10-1539529 
10-1538-246 
10-1536964 
10-1535682 
10-1534  Mil 
10-15331-21 
10-1531842 
10-15305('4 
10-15-29-286 
,',1!.  10-1528009 
10-15-26733 
10-15-2545 
10-1524183 
10-15-2-2909 
10-1521635 
10-1520363 
10-1519091 
10-1517890 
10-1516550 


9 -458 1 -20 1 
9-4584286 


9-4587.369  9-9934305 


9-459045 1 


9-4599690  9-9944413 


1-2 

1-274 
1274 
1-274 
1-27-2 
1-272 
1271 
1270 
1-270 
1-269 
1268 
1-267 
1-267 
1266 
■ 265 
1264 
1264 


Dif 


10-1515-2809-4642654 


10-1514011 
10-1512743 
10-151 1476 
10-1510-209 
10-1508943 
10-1507678 


10-1506414  9-4664043 


10-1505150 


Secant 


9-4568849 


-J -45966 1 -2 


9-4602767 
4605843 
9-4608918 
9-461 1991 
9-4615065 
9-4618134 
9-462l-20;i 
9-4624-271 
9-4627338 
9-4650404 
9-4633468 
9-46.36531 
9-4639593 


Tang. 


9-9848372 
9-985090O 
9-9853428 
9-9855956 
9-9858484 
9-9861012 
9-986.3540 
9-9866068 
9-9868596 
9-9871123 
9-9873651 
9-9876179, 
9-9878706 
9-9881234 
9-9883761 
9-9886289 
9-9888816 
9-9891344 
9-9893871 
9-9896399 
9-9898926 
9-9901453 
9-990.3981 
9-9906508 
9-9909035 
9-9911562 
9-9914089 
9-9916616 
9-991914.' 
9-9921670 
9-45750279-992419' 


Dif 


Cotang. 


9-9926724 
9-9929251 
9 -99.3 1 7 78 


9-99.36832 


2528 

2528 

2528 

2528 

2528 

2528 

2528 

2528 

■2527 

2528 

2528 

2527 

2528 
'252 
2528 

2527 

2528 
'2527 
2528 
■2527 
■2527 
2528 
2527, 
•2527 
2527 
2527 
■2527 
2.>27 
■2527 
2527 
2527 
•2527 
■2527 
2527 
2527 


!>-4593532  9-9939359 


9-9941886 


10-0103601 


;.,,J10-006316S9-474'29.'.I 
•’■' 'll 0-0(161)64 1 9-473U03.? 


Covers. 


10-0151628  9-484786C 

10-0149100  9-48 

10-0146572  9-4841905 

10-0144044  9-48 

10-0141516  9-4835946 
10-0138988  9-4832964 
10-0136460  9-4829981 
103)133932  9-482699 
10-0131404  9-4824012 
10-0128877  9-4821026 
10-0126349  9-4818038 
10-0123821  9-481.5049 
10-0121294  9-481-2059 
103)118766  9-4809068 
10-01 162.39  9-4806075 
10-011371 1 9-48030S2 
10-0111184  9-4800087 
10-0108656  9-4797091 
10-0106129  9-4794093 


10-0101074  9-47H8095 
10-0098547  9-4785094 
I0-00960l9‘.'-4732092 
1 0-009349'>  9-4779088 
10-009091)5  9-4776083 
10-008.3438  9-47T)078 
I0-(K)8591 1 9-4770070 
I0-0O833S4  9-476706. 
10-0080857  9-4764052 
10-0078330  9-476I042 
10-0075803  9-47jS0.-i0 
10-01)7.3'276  9-47.5.50I6 
10-0070749  9-4752002 
I0-0068222  9-474S986 


9-4791095  10-145:'.967 


10-0065695  9-4745969  10  1472.551 


9-9974734 
9-9977261) 
9-9979787  ' 


9-4645713 

9-4648771 

9-4651828 

9-4654884 

9-4657938 

9-4660991 


9-9982314 

9-9984840 


9-466709; 


•Covers 


9-9987367 
9-998989.3 


9-9992420 
9-9994947  f?" 
9-9997473 


10-000000^'^’' 

Cotang.  Dif 


■2527' 
2527 
■2.527 

2526 

2527 
252 


9-99469.10 
9-9949466 
9-9951993 
9-99545'2( 
9-9957047  * 
9-9959573 
9-9962100g.„ 
9-9964627 
9 -9967 1.54:-';' 
9-9969680 
9-9972207 


103)040427 

IO-0037900 

10-003.5373 

10-003284< 

10-003032t) 

10-0027793 

ll)'-()025266 


2527, 

2526 


■2527 


10'0060641  9-4739932 
10-00.581 14  9-473691 1 
10-00.5.5.587  9-47.3.1889 
I0-iH)5306O9-47308(!6 
10-0050.5.-J4  9-47-27841 
10-004818)7  9-4724816 
10-0045480  9-4721789 
10-(8)429.53  9-4718761 


10-001 '26.3.: 
10-00IO107 
10-0007580 
1|10-0(H)505.': 
10-OOO-2527 
103)000000 


Tang. 


9-471.5732 

9-471-270I 

4709669 

9-4706636 

9'470360'2 


1 0-0022740  9-4694492 
10-0020213  9-46914,52 

lO'OOI  7686  9-4688412  

10-(H)15I60  9-*685.770  10-1497583 


Secant 


10-1430659 

10-1431879 

10-1433100 

10-14.34322 

10-1435545 

10-1436768 

1-0-1437992 

10-1439216 

10-1440442 

10-1441668 

10-1442894 

10-1444122 

10-1445350 

10-1446579 

10-1447808 

10-1449039 

10-14.50270 

0-1451.501 

10-1452734 


1 0-1 4.55-201 
10-14.564,36 
10-14.57671 
10-14.58907 
10-1460144 
10-1461381 
1(1-1 
10-1463858 
10-146,51)98 
10-1466338 
10-1467579 
I0-I46S82I 
10- 1470064 
I0-U7I3O7 


Dif 


122.3 

1224 

1224 

1226 

1226 

1‘226 

1228 

1228 

1229 

1229 


1231 

1'231 

123 

IS 


9-85644.55 
9-8563232 
9-8562008 
9-8560784 
9-8559558 
9-8558332 
9-8557106 
9-8555878 
9-8554650 
9-8553421 
9-8552192 
9 8550961 


9-8549730  44 
, 9-8548499  43 
7266  42 


9-854. 

1^^^9-95460.33  4) 
9-6.544799  40 
9-8.543564  39 
9-8.542.329  38 
,*X9-854I 
1237 


1093  37 
9-8539856  36 


146I38I  9-8.5.3361 

1462619  9-8537.38 

1463858  ;.:,9-8536M 


1240 


9-8.5.33619  35 

9-853490'2  32 
I 


I0-I47:)796 
10-1475041 
1 0-1 476287 
10-1477534 
10- 1 478782 
I0l4800:;i) 
1 0-148 1 279 
10-1482529 
10-1483780 
10-143.5031 
iO-1486'2S3 
10-1487535 
10-1488789 
10-1490043 


9-4700.566  10-1491298 
9-4697530 


IO-149'2354 

10-149381(1 

10-1495067 

10-1496325 


9-4682:12' 


9-4679283  10-150010) 


9-4676237 


111-1498843 


10-1501363 


9-4673190  10-1502625 
9-4670142  10-150.3887 


9-8533662  3 
9-8532121  30 
[^+^9-8531179  29 
-"9-85'299,36  23 
9-852S693  27 


‘■Jt  9 85-27419  26 
9-8.5'26204  25 
‘**■’9-8524959  24 
9-8523713  2.3 
‘'‘*'9-8522466  22 
I121S2I 

‘-*•,9-8518721  19 
"‘‘9-851 7471  IS 
9-8.5 102'2C  I 
9-8514969  16 
9-8513717  15 
9-8512465  14 
9-8.511211  1.3 
9-8509957  12 
9-8.508702  1 1 
9-8507446  10 
; 9-8.506190 
9-8504933 
9-8503675 
9-8502117 
9-8501157 
' 9-8499897 
9-34986;57 


I '265 


9 4667093  10- 1505 150- 

Vcrwxls.  Cosec.  -IDil 


1251 

12.51 

1252 

12.52 
1251 
I ‘254 
12.55 
1256 

1256 

1257 

1258 
1258 
1260 
1'260 
1260 

9*8490 113 
9‘S49483C 


Sine 


I no,  9-8508121 
g-‘  9-85669U0  58 
I,,:!;  9-8565678  5 

* i : tt 

55 

34 

53 
5‘i 
51 
50 
49 
48 
47 
46 
45 


Cosine 


sX 


Deg.  45. 


Tab.  1 1.  roR  degrees  and  quarter-points.  330 


Course 

II  Dist.  6. 

1 Dist.  7. 

L)ist.  8. 

Diet.  9. 

1 l>ist.  to. 

COIIFM? 

Vt». 

U 

1 -4L 

1 1^1. 

Dep. 

Lat. 

Dep. 

I.at. 

Dep. 

) Lat. 

Di'p. 

1 1' 

. I’l.. 

1 

'5 -999 1, 0*1043 

1 6*998‘ 

i 0*1222 

7-998J 

0-139^ 

8*99fi< 

.01571 

9-998. 

>0-1745 

s 

5-9963I0-2094 

1 6-995' 

0-2443 

7-995 

0-2792 

j 8*994. 

>0*3141 

9*993i 

0-3491 

1 

0 

5-9928p-2944 

|6-991t 

0-3435 

7*990^ 

i 3*392.5 

' 8*9895 

0-4416 

;9*988( 

0*4907 

7 i 

a 

5-99I80-3I40 

6-991M 

0-3664 

7-9891 

>0-4 18' 

' 8*987' 

U*47U 

:9*986.'' 

0-.5234 

*8' 

4 

5-9854lo-4I85 

6*982t 

U'4883 

7*980. 

D-55R1 

8*978 

0*6278 

;9*97.5t 

0-6976 

8( 

5 

5*9775 

0-5229 

6*  973-1 

0-6101 

7*969f 

3*697‘. 

8*965f 

0-7844 

|9*96lb 

0*8716 

R* 

0 \ 

5-971 

0-5881 

6-966: 

0*6861 

7-96i: 

0-7841 

8*956' 

0*8822 

!9-951f 

0*9802 

7 i 

b 

5-967 

0-6272 

6-961- 

0*7317 

7-956'. 

0-836'. 

8 •950' 

0-9406 

|9'945', 

1 -0453 

8-] 

7 

5-955; 

0-7312 

6-94 7t 

0-8531 

7-9401 

U'975( 

6*932i- 

1 *0968 

1-2167 

8 

5-94 1 C 

0-8350 

6-9311, 

0-9742 

7-9-22 

11134 

^-9124 

1 -2526 

jy-y02" 

1-3917 

813 

0 1 

5-9351 

0-8804 

6-9242 

1-0271 

7-9131 

1-1738 

8*902f 

1 *3206 

9*8918 

1 ‘4673 

7 \ 

9 

5-9261 

0*9386 

6-9138 

1 -0950 

7-9015 

1-2515 

K-889S 

1 -4079 

9*8769 

1 •5643 

HI 

10 

5-9088 

1-0419 

6-8937 

1-2155 

7-878,1 

1 *3892 

8-863.3 

1 -5628 

9-8481 

1*7365 

8f 

11 

5-8898 

1-1449 

6-8714 

1 -3357 

7-853(1 

1-5265 

8-8346 

1*7173 

9*8163 

1-9081 

7S 

1 

5-8847 

1-1705 

rt*8r.5j 

1-3656 

7-8463 

1 -5607 

8-8271 

1 -755b 

9-8079 

1 *9509 

7 

12 

5-8689 

I -2475 

6-8470 

1-4554 

7-8252 

1 -6633 

8*803'' 

1*8712 

9*7815 

2-0791 

78 

13 

5-8462 

1 -3497 

6-8208 

1 -5747 

7-7951 

1 -7996 

8*769.1 

2*0246 

9-7437 

2-2495 

U 

5-8218 

1-4515 

6-7921 

1 -6935 

7-7624 

1 *9354 

8*7327 

-2-1773 

9*70.30 

-2 -4 19-2 

7C 

> i 

5-8202 

1 -4579 

(3*79()‘J 

1 *7009 

7*7602 

1-9438 

.3-7.303 

2*1868 

9*7003 

2-42^ 

6 1 

li 

5-7956 

1-5529 

6-7615 

1-8117 

7-7274 

2-0706 

8-6933 

2*3294 

9*6593 

2-5882 

V 

16 

5-7676 

1 -6538 

6-7-288 

1 -9-295 

7-6901 

2*2051 

8-6513 

-2-4807 

9-6121 

2-7562 

74 

I 1 

5-7416 

1-7417 

6-6986 

2*0320 

7-65.S5 

2-3'223 

8-6125 

2*6126 

9-5694 

2-9028 

6 1 

17 

5-737S 

1-7542 

t;*694l 

2 0466 

7-6504 

2*3390 

8*6067 

2*6313 

9*5630 

2-9237 

7.1 

18 

5-7063 

1-8541 

0-6574 

2-1631 

7-6085 

2-4721 

8-5595 

2*7812 

9*5106 

3-0902 

7‘* 

19 

5-6731 

1-9534 

6-6186 

2*2790 

7*5642 

■2-6045 

3-5097 

2-9301 

9-4552 

3-2557 

71 

> 1 

5-6493 

2-0213 

6-5908 

2-3582 

7-5324 

2-6951 

8-4739 

3*t)320 

9-4154 

3-3689 

6 4 

20 

5-6382 

2-0521 

6-5778 

2-3941 

7-5175 

2*7362 

8-4572 

3-0782 

9-3969 

3-4-2(12 

7( 

21 

5-6015 

21502 

6-5351 

2-5086 

7-4686 

2*8669 

8-402-2 

3-22.53 

9*3.358 

3-5837 

69 

■22 

5-5631 

2-2476 

6-4903 

2*6222 

7-4175 

2*9969 

8-3447 

3-3715 

9*2718 

3-7461 

68 

2 

5-5433 

2-2961 

6*467‘2 

2-6788 

7-3910 

3-0615 

8*3149 

3-444-2 

9*2388 

3-8268 

6 

23 

5-5'230 

2-3444 

6-4435 

2-7351 

7-3640 

3-12.58 

8*284.'> 

3 *5 1 66 

9*20.50 

3-9073 

67 

24 

5-4813 

2-4404 

6-.394S 

2-847-2 

7*3084 

3*25.39 

8*2219 

3 -66(61 

9-1355 

4-0674 

66 

25 

5-4378 

2-5357 

6-3442 

2-9583 

7-2505 

3-3809 

8- 1 568 

3*8036 

9*0631 

4-2262 

2 * 

5-4239 

2-5653 

6*3279 

2‘99‘>9 

7*2.319 

3-4-204 

8*1359 

3-8480 

9*0399 

4-2756 

i } 

26 

5-3928 

2-6302 

6*291(4 

3-0686 

7*1904 

3*5070 

8*0891 

3-9453 

8*9879 

4-3837 

64 

27 

5-3460 

2-7239 

6*2370 

3-1779 

7*1280 

3-6319 

8*0191 

4-0859 

8*9101 

4-5399 

63 

28 

5-2977 

2-8163 

6-1806 

3-2863 

7*0636 

■i-7558 

7-9465 

4-2-25-2 

8*8295 

4-6947 

62 

* i 

5-2915 

2-8284 

6-1734 

3-2998 

7-0554 

3-771 '2 

7-9373 

4-2426 

8*8192 

4-7140 

i i 

29 

5-2477 

2-9089 

6-1223 

3-3937 

6*9970 

3-8785 

7*8716 

4-3633 

8-746-2 

4-8481 

61 

30 

5-1962 

3-0000 

6-062'J 

1-5000 

6*9282 

4-0000 

7-7942 

4-5000 

8*6603 

5*0000 

60 

2 i 

5-1464 

3-0846 

6 0041 

3-5987 

6-8618 

4-11-2'' 

7*7196 

4-6269 

6-5773 

5*1410 

i 1 

31 

5-1430 

3*09U«2 

60002 

3-6053 

6-8573 

4- 1203 

7-7145 

4-6353 

8-5717 

5-1504 

59 

32 

5 088,3 

3-1795 

5*9363 

3-7094 

6-7844 

4-2394 

7-63-24 

4-7093 

8-4M15 

5-2992 

53 

5-03'20 

3-2678 

5-8707 

3-81-25 

6-7094 

4-3571 

7-5480 

4-9018 

8-3867 

5-4464 

3 

4-9888 

3-3334 

.5*8203 

3-8890 

6*6518 

4-4446 

7*4832 

5-0001 

S-3147 

5-5557 

5 

3+ 

4-9742 

3-3552 

.5*803.3 

3-9144 

6-6323 

4-4735 

7-461.-1 

5-0327 

8*2904 

5-5919 

56 

35 

4-9149 

3-4415 

5-7341 

4-0150 

6*553*2 

4-5886 

7-3724 

5-1622 

8-1915 

5*7.3.58 

55 

36 

4-8541 

3-5267 

5-6631 

4-1145 

6-4721 

4-7023 

7-2812 

5*2901 

8*0902 

54 

3 1 

4-8192 

3-5742 

^ -62-25 

1-1699 

6*4257 

4-7656 

7*2289 

5-3613 

8*0321 

5-9570 

‘ i 

37 

4-7918 

3-6109 

5-5904 

4-2127 

6*3891 

4-8145 

7*1877 

5-4163 

7-9864 

5*0182 

53 

38 

4-7281 

3-6940 

V5161 

4 -.3096 

6-3(m 

4-9253 

7*0921 

5-5409 

7-8801 

5 -1566 

52 

39 

4-6629 

3-7759 

5-4400 

4-40.52 

6*2172 

5-0346 

6-9943 

5-6639 

7-7715 

5-2932 

51 

3 i 

4-6381 

3-8064 

4-4111 

r4408 

6-1841 

5-0751 

6-9571 

5*7095 

7-7301 

5-3439 

‘ i 

10 

4-5963 

3-8567 

5-3623 

04995 

6-1284 

5-1423 

6-8944 

5-7851 

7-6604 

5*4279 

50 

U 

>•9363 

5-2830 

4-5924 

6*0377 

5-2485 

6-7924 

5-9045 

7-5471 

5 *56061 

49 

12 

4-45Sf 

4-0148 

5-2020 

^•68.39 

5-943-2 

>*3530 

6-6883 

5-0222 

7-4314 

5*6913 

48 

3 i 

4*4457 

4-0294 

5-1867 

,-7009 

5-9276 

i*3725 

6-6686 

.0440 

7-4095 

5*7156 

4 4 

i3 

4-3881 

0920 

5-1195 

-7740 

5-8508 

.-4560 

6-58221 

>•1380 

7-51351 

>*8200fl 

17 

14 

4-3160 

4-1680 

5-0354 

-8626 

5-7547 

>-5573 

6-4741 

5-2519 

7-19346-9466B46 

• 

4 

15 

4-2426 

4-2426 

4-9497 

1-9497 

5-6509. 

'6569 

6-36401 

5-3640 

7-071  l|7-071lj- 

15 

/ 

bl 

Dcp. 

L«t 

Dep. 

Lat. 

Dt*p. 

Lot. 

Dep. 

1 

Dep.  1 

I.at.  1] 

£ 1 

5 

Dist 

6. 

Dist.  7. 

Ui.st.  8. 

Dist 

0.  I 

Dist.  10.  B 

3X2 


340  LENGTHS  OP  CIRCULAR.  ARCS.  Tab.  12. 


D 

Arc 

De 

Arc 

l)e 

Arc 

T 

Arc 

] 

•0174533 

61 

I 0646508 

121 

2-1118484 

1 

3909 

1 

48 

1 

1 

o 

•0349066 

62 

1 0821041 

122 

2-1293017 

Q 

5818 

2 

97 

2 

2 

3 

•0323399 

63 

1-0995574 

123 

2-1467550 

3 

8727 

3 

145 

3 

2 

4 

•U698132 

64 

11170107 

124 

2-1642083 

4 

11636 

4 

194 

4 

3 

i 

•0872665 

65 

M344640 

123 

2-1816616 

5 

14544 

5 

242 

5 

4 

6 

•1047198 

66 

11519173 

126 

2-I99I149 

6 

17453 

6 

291 

6 

5 

7 

•1221730 

6? 

1-1693706 

127 

2-2165682 

7 

20362 

7 

339 

7 

6 

8 

•1396263 

68 

1 1868239 

128 

2-2340214 

8 

23271 

8 

3B8 

8 

6 

9 

•1570796 

69 

1-2042772 

129 

2-2514747 

0\ 

26180 

V 

436 

7 

10 

•1745329 

70 

1-2217305 

130 

2-2689280 

10 

29089 

10 

485 

id 

8 

M 

•1919862 

71 

1-2391838 

I3I 

2-2863813 

11 

31998 

11 

533 

n 

9 

12 

•2094393 

72 

1-2566371 

132 

2*3038346 

12 

34907 

12 

582 

12 

10 

13 

•2268928 

73 

1-2740904 

133 

2-3212879 

13 

37815 

13 

630 

13 

11 

U 

•2443461 

74 

1-2915436 

134 

2-3367412 

14 

40724 

14 

679 

14 

11 

13 

•2617994 

75 

1-3089969 

135 

'2-3561945 

15 

43633 

15 

727 

15 

12 

16 

•2792527 

76 

1 -3264502 

136 

2-3736478 

16 

46542 

16 

776 

16 

13 

17 

•2967060 

77 

1 -3439035 

137 

2*3911011 

17 

49451 

17 

824 

17 

14 

18 

•3141393 

78 

1-3613568 

138 

2-4085544 

18 

52360 

18 

873 

18 

15 

19 

•3316126 

79 

1-3788101 

139 

2-4260077 

\9 

55269 

19 

921 

19 

15 

20 

•3490639 

80 

1 -3962634 

140 

2-4434610 

20 

58178 

20 

970 

20 

16 

21 

•3665191 

81 

1-4137167 

141 

2-4609142 

21 

61087 

21 

1018I 

21 

17 

22 

•3839724 

82 

1-4311700 

142 

2-4783675 

22 

63995 

i22 

1067 

22 

18 

23 

•4014237 

83 

I -4486233 

143 

2-4958208 

23 

66904 

23 

1115 

23 

19 

24 

•41S8790 

84 

1*4660766 

144 

2-5132741 

24 

69B13 

24 

1164 

24 

19 

23 

•4363323 

85 

1 -4805299 

145 

2-5307274 

25 

72722 

25 

1212 

25 

20 

26 

•4537856 

86 

1 -5009832 

146 

2-3481807 

28 

75631 

26 

1261 

26 

21 

27 

•4712389 

87 

1-5184364 

147 

2-5656340 

27 

78540 

27 

1309 

27 

22 

28 

•4886922 

88 

1-5358897 

U8 

2-5830873 

28 

81449 

28 

1357 

28 

23 

29 

•5061453 

89 

1-5533430 

149 

2-6005406 

22 

84358 

.29 

1406 

29 

23 

30 

•5235988 

90 

1 -5707963 

150 

2-6179939 

30 

87-266 

30 

1454 

30 

24 

31 

•5410321 

91 

1 -5882496 

I5I 

2-6354472 

31 

90175 

‘31 

1503 

31 

25 

32 

•5585054 

92 

1-6057029 

152 

2-65'29005 

32 

93084 

32 

1.551 

32 

26 

33 

•5739387 

93 

1-6231562 

153 

2-6703538 

33 

95993 

33 

1599 

33 

27 

34 

•5934119 

94 

1 -6406095 

154 

2-6878070 

|34 

98902 

34 

1648 

34 

27 

33 

•61086.32 

95 

1 -6580628 

155 

2-7052603 

101811 

35 

1697 

35 

28 

36 

•6283183 

96 

1-6755161 

156 

2-7227136 

36 

1047-20 

36 

1745 

36 

29 

37 

•6437718 

97 

1 -6929694 

157 

2-7401669 

,37 

107629 

i37 

1794 

37 

30 

38 

•66.32251 

98 

1-7104227 

158 

2-7576202 

^8 

1 10538 

^8 

I84‘2| 

38 

31 

39 

•6806784 

99 

1-727S760 

139 

2-7750735 

39 

113446 

^39 

1891 

39 

32 

40 

•6981317 

100 

1-7453293 

160 

2-7925268 

40 

116355 

40 

1939 

40 

32 

41 

•7135850 

101 

I -7627825 

I6I 

2-8099801 

1 19264 

41 

I988| 

41 

33 

42 

•7330383H102 

1-7602358 

162 

2-8274354 

42 

122173 

42 

2036 

42 

34 

43 

•7504916 

103 

I -7976891 

163 

2-8448867 

43 

125082 

43 

2085 

43 

35 

M 

•7679449 

104 

1-8151424 

164 

2-86'23400 

44 

127991 

44 

2133 

44 

36 

45 

•7833982 

105 

1 -8325957 

165 

2-8797933 

45 

130900 

45 

2182 

45 

46 

•8028315 

106 

1 -8500490 

166 

2-8972466 

'|46 

133809 

46 

2230 

46 

37 

47 

•8203047 

107 

1 -8673023 

167 

2-9146999 

47" 

136717 

47 

2279 

47 

36 

48 

•8377580 

108 

I -8849556 

168 

2-9321531 

48 

139626 

48 

2327 

48 

39 

49 

•8552113 

109 

1*9024089 

169 

2-9496064 

49 

142535 

49 

2376 

49 

40 

50 

•8726646 

no 

1-9196622 

170 

2-9670597 

50 

145444 

50 

24-24 

50 

40 

51 

•8901179 

III 

1-9373155 

171 

2-9845130 

51 

148353 

51 

■2473 

51 

41 

52 

•9075712 

112 

1-9547688 

172 

3-0019663 

151262 

52 

■2521 

52 

42 

53 

•9230243 

113 

1*9722220 

173 

3-0194196 

^53 

I54I71 

53 

2.570 

53 

43 

34 

•9424778 

114 

1-9896753 

174 

3-0368729 

154 

157080 

54 

2618 

54 

44 

53 

•959931 1 

113 

2 007 1 286 

173 

3-0543262 

,55 

159989 

2666 

55 

44 

36 

•9773844S1I6 

9-0245819 

176 

3-0717795 

56 

162897 

■j 

56 

45 

57 

•9948377 

m 

2-0420352 

177 

3-0892328 

57 

165806 

57 

57 

46 

38 

r0122910 

118 

2-0594885 

178 

3*1066861 

58 

168715 

58 

2812 

58 

47 

59 

1-0297443 

119 

2-0769418 

179 

3-1241394 

59 

171624 

59 

2860 

59 

48 

60 

1-0471976 

120 

2-0943951 

180 

3-U15927 

60 

174533 

2909 

60 

48 

D 

Arc 

Arc 

be 

Arc 

t 

Arc 

tt 

Arc! 

A 

Tab.  13.  COMMON  and  hy?.  logarithms.  341 


CL 

HYL.  LO. 

CL 

HYP.  LO. 

CL 

HYP.  LO. 

CL 

HYP.  LO. 

•01 

•0‘2002585 

•26 

•59867212 

•51 

1-17431840 

■76 

1 -74996467 

•02 

•04605170 

•27 

•62169798 

•52 

I •19734425 

•77 

1-77299052 

•03 

•06907755 

•28 

•64472383 

•53 

1-22037010 

•78 

1-79601637 

•04 

•09210340 

•29 

•66774968 

•54 

1-24339595 

•79 

1-81904222 

•05 

•11512925 

•30 

•69077553 

•55 

1-26642180 

■80 

1 -84206807 

•06 

•138I55I1 

•31 

•71380138 

•56 

1-28944765 

•81 

1-86509393 

•07 

•16118096 

•32 

•73682723 

•57 

1 •31247350 

•82 

1 -8881 1978 

•08 

•18420681 

•33 

•75985308 

•58 

1-33549935 

•83 

1-91114563 

•09 

■20723266 

•34 

•78287893 

-59 

I -35852520 

•84 

1-93417148 

•10 

•23025851 

•35 

•80590478 

•60 

1-38155106 

•85 

1-95719733 

•n 

•25328436 

•36 

•82893063 

•61 

1 -40457691 

•86 

1-98022318 

•12 

97631021 

•37 

•85195648 

•62 

1-42760276 

•87 

2-00324903 

•13 

•29933606 

•38 

•87498234 

•63 

1-45062861 

•88 

2-02627488 

•14 

•32236I9I 

•39 

•89800819 

•64 

1-47365446 

•89 

2-04930073 

•15 

•34538776 

•40 

•92 I 03404 

•65 

1-49668031 

•90 

2-07232658 

•16 

•36841361 

•41 

•94405989 

•66 

1-51970616 

•91 

2-09535243 

•17 

•39143947 

•42 

•96708574 

•67 

1 -54273201 

•92 

2-11837829 

•18 

•41440532 

•43 

•99011159 

■68 

1-56575786 

•93 

2 14140414 

•19 

•43749117 

•« 

I •01313744 

•69 

1-58878071 

•94 

2-16442999 

•20 

•46051702 

•45 

1-03616329 

•70 

1-61180957 

■95 

2-18745584 

•21 

•48354287 

•46 

1-05918914 

■71 

1-63483542 

•96 

2-21048169 

•2'i 

•50656872 

•47 

1-08221499 

•72 

1-65786127 

•97 

2-233507.54 

•23 

•52959457 

•48 

1-10524084 

•73 

I -68088712 

•98 

2-25653339 

•24 

•55262042 

•49 

1-1 28*26670 

•74 

! -70391297 

•99 

2-27955924 

•25 

•57564627 

•50 

1151'29255 

•75 

1 -72693882 

1-00 

2-3023850y 

A TABLE  of  Rumbs,  shewing  tlie  Degrees,  Minutes,  and 
Seconds,  that  every  Point  and  Quarter-point  of  the  Com- 
pass makes  with  the  Meridian.  Tab.  14. 


North 

PU.qr. 

0 

/ 

// 

PU.qr. 

South 

0 

1 

2 

48 

45 

0 

1 

0 

2 

5 

37 

30 

0 

2 

0 

3 

8 

26 

15 

0 

3 

N b E 

N b W 

1 

0 

11 

15 

0 

1 

0 

S b E 

S b W 

1 

1 

14 

3 

45 

1 

1 

1 

2 

16 

52 

30 

1 

2 

1 

3 

19 

41 

15 

1 

3 

NNE 

NNW 

2 

0 

22 

30 

0 

2 

U 

SSE 

SSW 

2 

J 

25 

18 

45 

2 

1 

2 

2 

28 

7 

30 

2 

2 

2 

3 

30 

56 

15 

2 

3 

NEbN 

NW  b N 

3. 

U 

33 

45 

0 

3 

0 

SE  b S 

SW  bS 

3 

1 

36 

33 

45 

3 

1 

3 

2 

39 

22 

30 

3 

2 

3 

42 

11 

15 

3 

3 

NE 

N\V 

4 

0 

45 

U 

0 

4 

0 

SE 

,SW 

, 

4 

I 

47 

48 

45 

4 

1 

4 

2 

50 

37 

30 

4 

2 

4 

3 

53 

26 

15 

4 

3 

NEbE 

NW  b W 

5 

0 

56 

15 

0 

5 

0 

SEb  E 

SW  b W 

5 

J 

59 

3 

45 

5 

i 

5 

2 

61 

52 

30 

5 

2 

5 

3 

64 

41 

15 

5 

3 

ENE 

WNW 

6 

0 

67 

30 

0 

6 

0 

E.SE 

WSW 

6 

1 

70 

18 

45 

6 

1 

6 

2 

73 

7 

30 

<i 

2 

6 

3 

75 

56 

15 

6 

3 

E b N 

W bN 

7 

0 

78 

45 

0 

7 

u 

E b S 

W b S 

7 

1 

81 

33 

45 

7 

1 

7 

2 

84 

29 

30 

7 

2 

7 

3 

87 

11 

15 

7 

3 

East 

Wert 

8 

0 

90 

0 

0 

8 

0 

East 

West 
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A LIST  OF  ERRORS  DISCOVERED  AND  CORRECTED 


I.  In  Gnr(^incr*s  Edition  of  17+2,  in  4<o. 


Tn  the  Logarithms. 

In  the  Sines. 

101913 

3630 

0* 

40' 

4i" 

807384M 

U 

4059 

0 

59 

12 

8-2360264 

IS 

4488 

1 

7 

48 

8 -2949277 

16 

4917 

1 

24 

0 

8-3879622 

n 

5346 

2 

4 

0 

S-5.'i70536 

II 

24 

10 

9-2960174 

91308 

5427 

13 

27 

30 

■9-3668676 

36719 

8202 

32 

3 

50 

9-7*9837 

29315 

0899 

37 

26 

20 

275  diff. 

34259 

7747 

37 

26 

50 

275  diff. 

34728 

6798 

52 

32 

40 

162  diff. 

35TC4 

7534 

55 

43 

10 

9-9171322 

51193 

2106 

65 

4 

20 

97  diff. 

50302 

5316 

65 

4 

30 

98  diff. 

608  U 

2178 

65 

4 

30 

9-9575403 

64445 

1892 

70 

30 

50 

9-9743838 

65640 

1686 

75 

53 

30 

52  diff. 

66607 

5199 

77 

22 

20 

9-989.3657 

67329 

2022 

82 

0 

40 

9-9957646 

69519 

1035 

85 

55 

0 

9-9988962 

71492 

2.574 

73338 

73PS3 

3291 

1319 

In  the  Tangent.. 

74294 

9537 

3* 

21' 

0" 

8-7674175 

74742 

5647 

8 

36 

20 

9-1799.393 

73561 

2977 

10 

13 

50 

9-256-1267 

76000 

8136 

13 

21 

30 

9-3756001 

76041 

0478 

43 

56 

30 

9 98395-2.1 

76031 

9907 

44 

12 

to 

9-9879549 

77316 

•2694 

68 

19 

20 

10-40or,638 

82958 

85  S3 

71 

21 

0 

10-4717147 

73 

18 

0 

10-5228,i7» 

Absolute 

Numbers. 

77 

84 

1 

40 

10 

10-6375975 

10-9871756 

6462 

6492 

86 

39 

40 

1 1 -2340287 

8668 

86S8 

87 

19 

20 

11-3300317 

9167 

9157 

88 

20 

30 

1 1-538329S 

89 

55 

10 

I2-8.V20268 

L to  20  pfaccs,  916. 

96189 

Expl.  fc  Use,  p. 

11, 1.4  hot.  hJ,  m|. 

Kot«,  that  some  very  few  pUrr ? are  omitted  where  a figure  does  not  perfectly  ap- 
pear, an  they  are  not  real  errors,  and  cannot  mislead,  but  may  easily  be  filled  up  by 
the  differences. — It  is  also  to  be  observed,  that  some  of  these  errors  in  both  the  books 
are  not  in  all  copies  of  the  same  edition,  as  I have  experienced  by  collating  divers 
copies:  a circuinstanrc  probably  occasioned  by  types  sometimes  working  out  at  the 
press,  and  carelessly  sup^died  aqnin ; and  sometimes  by  discovering  and  correcting 
errors  after  the  copies  of  some  sheets  have  liceii  bnt  partly  worked  off.  And  the  same 
in  the  French  edition  following. — All  the  real  errors  in  both  books  are  brought  toge- 
ther in  these  tables,  both  those  I hare  seen  printed  elsewhere,  and  those  received  by 
priv  ate  communication,  besides  upwards  of  twenty  detected  by  myself,  in  comparing 
the  proofs  of  my  book  with  the  like  parts  of  the  others. 
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IN  LOGARlTHBtlC  TABLES. 

II.  In  the  Avignon  Edition  of  1770. 


100388 

100499 

I013I3 

14 

4 

• l!5S0^ 


la  the  Logarithm!. 

4897 
6174 
3630 
4059 
4488 
4917 
5346 

7871 
9536 
3939 
6703 
4473 
7747 
6798 
3361 
3953 
1415 
6833 
3374 
5991 
0938 
6654 
0036 
2106 
8364 
7563 
5316 
3471 
2178 
7815 
1899 
53S3 
1893 
1175 
3356 
3433 
9607 
9776 
1035 
1910 
5693 
3864 
3380 
08.38 
3068 
0916 
9458 
9584 
6956 
9961 
3408 


34l._ 
3580^ 
3307’l 
34-359 
34728 
37268 
37696 
38119 
43431 
43384 
44318 
44781 
46309 
46559 
51193 
54681 
58987 
59503 
59889 
60814 
63064 
64149 
64347 
64445 
64881 
68138 
68761 
68859 
69339 
69519 
69533 
70076 
71031 
74703 
81674 
B4393 
85328 
86486 
89332 
89680 
94841 
93614 


III  thi?%ines.* 


Abiolute  Number!. 
4770 
3520 
7335 


7635 


4670 

5520 

7135 

7535 


Sheet »,  la*t  line,  M^,  m^. 
Pro.  Part!. 

Sh.  i.  Dif.  94 

9 I 85 


0* 

6' 

36" 

7-2S32698 

0 

15 

36 

7-6568493 

0 

57 

3 

8-0325059 

0 

45 

3<i 

8-1317-348 

2 

lu 

35 

8-5795094 

3 

34 

53 

8-6535839 

3 

37 

28 

8-6607639 

3 

39 

23 

8-6660134 

3 

11 

38 

8-7459723 

3 

26 

47 

8-7789797 

IS 

44 

20 

631  diff. 

45 

4 

50 

9-8500947 

65 

4 

20 

97  diff. 

30 

98  diff. 

30 

9-9575403 

67 

17 

30 

9-9649579 

75 

53 

30 

53  diff. 

88 

5« 

10  ; 

9-9999154 

Id  the  Tangenti* 

O’ 

9' 

17" 

7-4314311 

0 

11 

47 

7-5349960 

0 

14 

23 

7-6215883 

0 

‘23 

38 

7-8373579 

0 

‘24 

16 

7-8487435 

0 

24 

54 

7-8599331 

0 

37 

15 

8-0348694 

1 

19 

15 

8-3623023 

1 

22 

57 

8-3826268 

3 

0 

7 

8-7196777 

3 

6 

28 

8-7347535 

3 

19 

9 

8-7633926 

3 

54 

38 

8-8347909 

5 

5 

0 

8-9491676 

17 

39 

40 

9-5039635 

23 

5 

20 

9-6297-J-34 

23 

22 

0 

9-6355331 

35 

4 

40 

9-8464809 

67 

13 

50 

10-3770360 

73 

20 

50 

10 -.534  lord 

68 

3 

10 

11-4685399 

Sheet  S 1 

TPdrg. 

T 4 1 

13*60' 

Table  to  20  placer. 

59  I 77035-20  io 
825  91645-39485 

1083  I 03463-84566 

Table  III.  of  the  same. 

Diff.  II.  ib.  00127  | 53175-47  Ac, 
Lugist.  Log.  I 0'  5-3" 

Hyp.  L.  6-75  | 1-9095125 

In  the  last  Page. 

line  20  I 0-0019633 
22  1-2403375 

24  1-2403375 

36  I 5-8455077 
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A LIST  OF  EftRORS  CORRECTED,  &C. 


» 


III.  The  following  Ij&pf  Errors  in  Caller’s  Tablet  Portativet  have  been 
' discovered  in^^Mml^is  book  with  the  proof-sheets  of  the  2d  edition  of 
my  Tables. 


Jn  Collet’i  Tables  Portativet,  Paris  1783. 


In  the  Introduction. 


In  the  Loguithnu. 


Fege  9, 

**. 

*6. 


line  I , Ttad  lI) 


47891 

60844 

64113 

64443 

64547 

70357 

76873 

77054 

78050 

99018 


2539 


7682  jr 

8515 

3799 


7142  •» 


IV.  In  Taylor’s  Tables,  London  1792 ; betides  those  mentioned  in  the  book 

itself. 


Page  56,  line 32,  for  + 2,  rend  + L.  2 
57,  — 10  and  11,  read  only  aiK  root 

, — 16,  for?read^ 

3 3 

— 25,  tor  - read  - 

— 27,  for  4p  read  ; p 


In  the  Sines. 

4°  23'  38"  I 43007 
4 23  39  I 43381 


V.  In  Collet’s  Stereotype  Edition,  Paris  1795. 


In  the  Logarithms.  \ 

1 In  the  Differences 

1014 

3795 

214  — 7 

150 

24626 

3939 

185  — 1 

19 

9406 

185  — 3 

56 

33071 

4473 

..  66  — 6 

40 

43130 

7795 

— 

53919 

7418 

1 In  the  Taueents. 

56246 

0916 

57319 

2986 

0“  23'  38" 

25T9 

64445 

1892 

0 24  54 

9331 

81674 

0838 

990JS 

7142 

In  Table  I.  to  20  Places. 

965 

56556  ■ • 

i 1071  , 

94608 

* 1085 

85148 

“ 1105 

21729 

1115 

84779 

1125 

47981  ’ 

1135 

2^41 

In  Table  III. 

or  the  tame. 

00132 

Dif.  34589 
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